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EXECUTIVE SUMMARY

A data collection program for small mammails to be completed in the late summer of 2009 was described
in the Phase Iil Sampling and Analysis Plan (SAP) prepared by the United States Environmental
Protection Agency (USEPA) as part of the Phase Ill Remedial Investigation/Feasibility Study (RI/FS)
conducted at Operable Unit 3 (OU3) of the Libby Asbestos Superfund Site, Libby, Montana (USEPA
2009a). Operable Unit 3 of the Libby site includes the property in and around the former open pit
vermiculite mine that is located approximately 10 miles northeast of the community of Libby. This data
report contains the methods, procedures, and findings resulting from the summer 2009 small mammal
data collection program.

The Data Quality Objective of the summer 2009 small mammal sampling program was to determine
whether individual mammals occurring in forested areas around the mine site within an area of the
highest measured Libby Amphibole (LA) concentrations (i.e., a polygon-shaped area bounded by the
highest LA sample concentration data for duff) exhibit a higher incidence and severity of histological
lesions in targeted tissues', and/or gross deformities, relative to the small mammals collected from
suitably distant (>5 miles) reference locations located upwind of the Libby site (USEPA 2009a). A
secondary objective, conditional on the finding that significant histological effects were occurring in
animals from the contaminated area, was to confirm LA exposure in animals by measuring LA in samples
of harvested target tissues from both OU3 and the reference area in Kootenai National Forest. The latter
data would only be collected if, based on the results of this study, it was necessary to determine whether
observed histological effects were attributable to LA exposure (USEPA 2009a).

The small mammal species targeted for tissue collection have a small home range, forage on the ground,
and have a smali body weight to ensure representation of highly-exposed individuals, and thus maximize
the potential to observe histological lesions associated with asbestos exposure. The two species targeted
for tissue collection were the deer mouse (Peromyscus maniculatus) and the southern red-backed vole
(Clethrionomys gapperi). A total of 30 animals per species per location (OU3, reference sites) were
desired, for a total of 120 animals. Equal numbers of males and females were desired to the extent
possible. Both species were identified as being the most common ground-foraging small mammals in
Lincoin County (USEPA 2009a). Small mammail field collection (live animals), euthanasia, necropsy,
tissue harvesting, and histological examinations were all conducted under approved scientific collection
permit requirements, approved Institutional Animal Care and Use Committee (IACUC) (MDFWP 2009)
and American Veterinary Medical Association (AVMA) procedures, and in accordance with Phase Ill SAP
procedures and Standard Operating Procedures (SOPs) (USEPA 2009a,b). Histological examinations
were conducted by a Board Certified Veterinary Pathologist.

! Five target tissues were harvested from all animals: larynx, thyroid; complete gastrointestinal (Gl) tract (esophagus, stomach,
small intestine, and large intestine), complete pulmonary fract (trachea, bronchi, lungs); and adrenal glands. Lesions in non-target
tissues were harvested for histology if gross lesions were observed.
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O The following findings/conclusions are identified from the data collected in this study:

B Target animals captured included only deer mice. Southen red-backed voles were not
captured at any of the reference or OU3 trapping locations.

B A total of 72 mice were collected, including 34 from the reference site and 38 from OU3.

B Mouse necropsies and target tissue harvesting were completed according to the Phase
Il SAP procedures and SOPs (USEPA 2009a,b) without incident, though a larynx and
thyroid from one reference animal were lost during necropsy.

W Mice were in good health and no deformities were observed in any mice. A number of
mice exhibited active or past parasitic bot fly infections. Several macroscopic liver lesions
from OU3 mice were submitted for identification and one spleen was also submitted from
an OU3 mouse.

B The overall female-to-male ratio for the animals captured from the reference area was
1.8. Conversely, there were more males overall at OU3 and the female-to-male ratio for
captured animals was 0.8. However, sex ratios between transects were variable at both
the reference area and at OU3.

B Based on the average dry eye lens weights, average mouse ages by transect ranged
from 96 to 316 days (three to over ten months in age).

W Histological examination by a board certified veterinary pathologist found no evidence of
asbestos pathology in any target tissues or submitted lesions.

B All observed tissue lesions, including those identified herein as occurring at a statistically
significantly higher rate in OU3 mice, were attributed to parasite- and disease-related
inflammation.

O B The pathologist indicated that all mice had recognizable or exuberant fat stores,
indicative of adequate nutritional status. None of the mice had evidence of a prominent
stress response in the lymphoid tissues or the adrenals examined. The pathologist further
concluded that within the confines of the study design and tissues examined, the lesions
observed would not alter the general health status, growth, survival or reproductive
abilities of the study mice.

The findings 'from this study indicate that no asbestos-related pathology was observed in mice considered
highly exposed and collected from locations near the highest measured asbestos duff concentrations at
OU3. The data collected in this study are sufficient to meet the identified Data Quality Objectives for the
Small Mammal Study described in the Phase Ill SAP and Standard Operating Procedures (USEPA
2009a,b) and therefore, no further small mammal data collection is needed unless additional Data Quality
Objectives are identified for completion of the baseline ecological risk assessment in support of an
informed risk-based management decision.
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1.0 INTRODUCTION

11  Purpose and Scope

This report and appendices document small mammal data collected during the summer of 2009 in
accordance with the Phase lil Sampling and Analysis Plan (SAP) prepared by the United States
Environmental Protection Agency (USEPA) (USEPA 2009a,b) to determine of the data quality objectives
(DQOs) have been met or if additional data coliection is needed.

The Phase lll small mammal data were collected to support the Remedial Investigation/Feasibility Study
(RI/FS) for Operable Unit 3 (OU3) of the Libby Asbestos Superfund Site, Libby, Montana. The QU3
includes the property in and around the former open pit vermiculite mine that is located just above 2,000 ft
elevation and approximately 10 miles northeast of the city of Libby (latitude 48.388N and longitude -
115.555W).

The DQO of the summer 2009 small mammal sampling program was to determine whether individual
mammals occurring in forested areas around the mine site with the highest measured Libby Amphibole
(LA) asbestos concentrations (i.e., a polygon-shaped area bounded by the highest duff concentrations of
LA) exhibit a higher incidence and severity of asbestos-related histological® and/or gross deformities
relative to the small mammals collected from reference locations in the Kootenai National Forest. A
secondary objective, conditional on the finding that significant histological effects are occurring in animals
from the contaminated area, was to confirm LA exposure in animals by measuring LA in samples of
harvested target tissues from both OU3 and the reference area. The latter data would only be collected if,
based on the results of this study, it was necessary to determine whether the observed histological effects
were attributable to LA exposure.

1.2 Document Organization

This data report provides the sampling methods and results from the summer 2009 small mammal
sampling program. This document is organized into the following sections:

W Section 2-Site Background Information. This section provides a general characterization
of physical location of the OU3 and reference sites, and lists the trap locations.

B Section 3—-Small Mammal Methods. This section describes the methods used to trap and
necropsy small mammals, methods used to estimate the captured animal’s age, and the
methods used to analyze the histology data.

B Section 4-Small Mammal Resuits. This section presents information on the animals
captured, their estimated age, description of necropsy results, a summary of the
pathologist’s report regarding tissue histology findings, and the statistical analyses
conducted with the histology data.

? Five target tissues were harvested from all animals: larynx, thyroid; complete gastrointestinal (Gl) tract {(esophagus, stomach,

small intestine, and large intestine), complete pulmonary tract (trachea, bronchi, lungs); and adrenal glands. Lesions in non-target
tissues were harvested for histology if gross lesions were observed.
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Section 5—Conclusions. This section summarizes the pertinent conclusions from this
study.

Section 6—References. This section contains references for documents cited in this data
report.

Twelve appendices detail the study results through additional reports, photocopies of raw data, photo
documentation, and detailed data tables. They are referenced throughout this report and include:

Appendix A—Reconnaissance Memorandum

Appendix B—Field Sample Data Sheets

Appendix C—Small Mammal Trapping Logbook

Appendix D-Field Logbook

Appendix E-Necropsy Logbooks

Appendix F—Field Photographs

Appendix G—Field Data for Small Mammals

Appendix H-Laboratory Photographs

Appendix I-Northwest Zoopath Histology Report

® Attachment I-Northwest Zoopath Response to USEPA comments

Appendix J1-Peromyscus Eye Lens Weight Determination- Standard Operating
Procedure

Appendix J2—Peromyscus Eye Lens Weight Raw Data Sheets

Appendix J3-Mouse Lens Weight Data

Appendix J4&—-Mammal Age

Appendix K—Statistics Results

Appendix L-Response to USEPA comments on Draft Small Mammal Report
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20 SITE BACKGROUND INFORMATION

Libby is a small city in northwestern Montana that is located approximately 10 miles southwest of a large
vermiculite mine (Figure 2-1). Vermiculite from the mine at Libby is known to be contaminated with
amphibole asbestos. Historic mining, milling, and processing of vermiculite at the site are known to have
caused releases of asbestos to the environment. inhalation of asbestos associated with the vermiculite
caused a range of adverse health effects in exposed humans, including workers at the mine and
processing facilities. Based on these adverse effects, USEPA listed the Libby Asbestos Site on the
National Priorities List in October 2002.

At the Libby Asbestos Site, a mixture of minerals including richterite, winchite, actinolite, and tremolite
(referred to as LA) were sampled and analyzed. Using CERCLA authority, USEPA started implementing a
range of cleanup actions at the site in 2000 to eliminate sources of LA exposure to area residents and
workers. Given the size and complexity of the Libby Asbestos Site, USEPA designated a number of
Operable Units (OUs) for planning and developing the RI/FS. The preliminary boundaries of OU3 and the
location of the Libby Mine site area are shown in Figure 2-1. The focus of the Phase lll activities
addressed in this report was on small mammal ecological data needs for OU3 in support of the baseline
ecological risk assessment (USEPA 2009a,b).

2.1 OU3 and Reference Site Reconnaissance

A reconnaissance trip to Libby OU3 and upwind reference areas was conducted between June 22 and
June 24, 2009. The goals of the reconnaissance trip were to identify whether modifications to small
mammal trapping methods and procedures specified in the USEPA Phase Ill SAP (USEPA 2009a,b)
would be required, identify and mark (with stakes and using Global Positioning System coordinates) the
perimeter of the OU3 and upwind reference areas where sampling would occur, and determine terrain
and trap area(s) accessibility.

The reconnaissance trip findings indicated that there were areas within the center of the forested polygon
on OU3 that, given terrain limitations (severe slopes in particular), could not be trapped due to problems
with equipment deployment and practical access for the sampling personnel. The reconnaissance trip
also found that the between-trap distance desired (100 meters) was not practical given terrain limitations
and the overall size of the polygon; a minimum trap distance of 15 feet was targeted instead. The
USEPA-approved reconnaissance memorandum is provided in Appendix A.

2.2 0OU3 and Reference Site Mammal trap locations

Table 2-1 summarizes the OU3 and reference site small mammal trap line locations. Figure 2-2 shows an
aerial photograph of the polygon area, including the comers represented by the highest duff
concentrations of LA. The locations of trap line placement within OU3 and the reference areas are shown
(respectively) in Figures 2-2 and 2-3.

(P Golder
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TABLE 2-1

OU3 and Reference Locations Evaluated in 2009 for Small Mammals

Trap Line

Location
Code Location Descriptor Location UTM N UtMmw
SM-R-A Transect A Reference Area 5369886 609214
SM-R-B Transect B Reference Area 5368638 607891
SM-R-C Transect C Reference Area 5368078 608732
SM-R-D Transect D Reference Area 5369981 609145
SM-S-A Transect A ou3 5367288 618990
SM-S-B Transect B QU3 5367601 618592
SM-S-C Transect C ou3 5367882 618542
SM-S-D Transect D ou3 5367611 617632
SM-S-E Transect E ou3 5366776 619492
SM-S-F Transect F ou3 5367198 618391

UTM NAD83, Zone 11
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Figure 2-1 Libby Montana Superfund Site Operable Unit 3

Source: EPA, 2008
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Figure 2-2 Libby Montana Superfund Site Operable Unit 3, Small Mammal Transect and Sample Locations
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A ® Sample Location

Figure 2-3 Libby Montana Superfund Site, Small Mammal Reference Area, Transect and Sample Locations
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3.0 SMALL MAMMAL METHODS

Trapping and necropsies were done between August 27™ and September 2™, 2009. Pre‘paration of
tissues and histological examinations occurred during the subsequent months, and were complete by
December 2009-January 2010. All field and laboratory data collection activities supporting the small
mammal collections followed the methods outlined in the Phase Il SAP and associated Standard
Operating Procedures (SOPs) (USEPA 2009a,b). Data collected on small mammals in the field were
entered onto small mammal Field Sample Data Sheets (FSDSs), and logbooks. The small mammal
FSDSs, and small mammal trapping, field, and necropsy logbooks are presented in Appendices B, C, D
and E, respectively. Photo documentation is in Appendix F (field) and H (necropsy), and field data are
summarized in Appendix G. The histological examination report is in Appendix .

3.1 Target Species

The small mammal species targeted for tissue collection have small home ranges, forage on the ground,
and have small body weights that will ensure representation of highly-exposed individuals, and thus
maximize the potential to observe histological lesions associated with asbestos exposure. The two
species targeted for tissue collection were the deer mouse (Peromyscus maniculatus) and the southern
red-backed vole (Clethrionomys gapperi). A total of 30 animals per species per location (OU3, reference
sites) was desired, for a total of 120 animals. Equal numbers of males and females were desired to the
extent possible. Both species were identified as being the most common ground-foraging small mammals
in Lincoin County (USEPA 2009a).

Field collection of target animals, euthanasia, necropsy, tissue harvesting, and histological examinations
were all conducted under approved scientific collection permit requirements, approved Institutional Animal
Care and Use Committee (IACUC) (MDFWP 2009) and American Veterinary Medical Association (AVMA)
procedures, and in accordance with Phase lll SAP procedures and SOPs (USEPA 2009a,b).

3.2 Trapping

While many types of traps are available, Sherman live traps and Havahart® live traps were considered the
most appropriate for collection of deer mice and red-backed voles. Sherman live traps are a type of box
trap that are the most effective for capturing smali terrestrial mammals unharmed (Wilson et al. 1996).
Havahart® traps were also included because their design, also effective with small mammals, allows
ready visibility of trapped animals. Traps were placed along trap lines at spacing intervals appropriate to
field conditions, as outlined in the Phase 1li SAP (USEPA 2009a,b) and the Reconnaissance
Memorandum (Appendix A).

Each individual trap along a transect line was assigned a number sequentially, beginning at the end
closest to the road. Each trap was placed no closer than 15 feet from the next trap. In some cases
parallel transect lines were used to expand the area that was covered, in which case transects were
lettered sequentially beginning with the line closest to the road. The location and orientation of each

Golder
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transect line was sketched in the field logbook (see Appendix D). The transects and number of traps set
on each irap night are presented in Table 3-1. There generally was an even mix of Sherman and
Havahart® traps used at each transect.

Traps were set 1 to 3 hours before dusk and checked 1 to 2 hours after sunrise. Traps were baited with a
60:40 peanut butter and rolled oats mixture at the time of set. When a sprung trap was found, it was
checked for captured animals. If the trap contained a non-target species, this information was recorded in
the small mammal trapping logbook (see Appendix C) and the animal was released in the vicinity of the
capture location. If the trap was sprung, but no animal was present, this information was noted in the field
logbook (see Appendix D). When a sprung trap contained a target species, this information was recorded
in the small mammal trapping and field logbooks, and the live animal(s) was transported in the trap to the
field processing laboratory as quickly as possible. All un-sprung traps were placed back on the ground in
the “unarmed” position until being reset and re-baited later in the day. Representative photographs of
small mammal field collection activities at trap locations and transects are in Appendix F.

Field data for all small mammals caught from the OU3 and the reference areas are summarized in
Appendix G and includes date caught, trap number, transect location, transect identification number, and
global position system data. Recorded species codes are summarized in Table 3-2.

Golder
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TABLE 3-1
Location and Number of Traps Set Per Trap Night
Location Sampled Date Number of Traps Set
Reference Area '
Transect A 8/27/2009 43
Transect A 8/28/2009 59
Transect A 8/29/2009 65
Transect A 8/30/2009 65
Transect B 8/27/2009 32
Transect C 8/28/2009 26
Transect C 8/29/2009 32
Transect D 8/28/2009 32
Transect D 8/29/2009 38
ou3
Transect A 8/30/2009 35
Transect A 8/31/2009 35
Transect A 9/1/2009 35
Transect B 8/30/2009 37
Transect C 8/31/2009 19
Transect D 8/31/2009 20
Transect E 9/1/2009 20
Transect E 9/2/2009 31
Transect F 9/1/2009 19
Transect F 9/2/2009 32
TABLE 3-2
Small Mammal Species Abbreviation Codes
Species Common Name Scientific Name

Code

BTWR Bushy-tailed woodrat Neotoma cinerea

DEMO Deer mouse Peromyscus maniculatus

SRBV Southern red-backed vole Clethrionomys gapperi

YPCM Yellow pine chipmunk Tamias amoenus

WJMO Western jumping mice Zapus princeps

3.3 Necropsy and Tissue Processing

All animal processing activities, including holding, euthanasia, necropsy, tissue harvesting, and
histological examinations, were conducted under approved scientific collection permit requirements,
approved IACUC (MDFWP 2009) and AVMA procedures, and in accordance with Phase Ill SAP SOPs
(USEPA 2009a,b).

Golder
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Live animals trapped during field collection activities were rapidly transported in their traps to the offsite
small mammal field laboratory for processing. Live animals were held in their traps at the processing
laboratory until euthanized for necropsy and tissue processing; food (rolled oats) and water was provided
if animals were held longer than an hour. No live animals were held more than six hours prior to
processing on any given day.

Trap and animal identification information was recorded on a small mammal FSDS for each animal prior
to euthanasia. A frap containing a single live animal was placed into the euthanasia chamber (Euthanex
Corporation, Palmer, PA, Model CM1) and carbon dioxide gas administered until death was confirmed
(no obvious breathing; generally this took 4 to 5 minutes per animal). The animal was removed from the
chamber and placed on waxed paper marked with the animal identification number. The animal was
weighed to the nearest 0.1 gram and the weight recorded on the small mammal FSDS. The animal was
sprayed lightly with a bleach solution, followed by a mild soap solution. Plastic, formalin pre-filled
(10 percent neutral buffered) sample collection jars were labeled with animal identification numbers for
preserving collected tissues. Pre-weighed and marked (with vial number) 7 m! glass tissue collection vials
were used for collection of non-preserved tissue (to be used, if needed, for LA analysis).

Necropsy examinations for each animal were recorded in bound necropsy logbooks (Appendix E) and the
information also was summarized on a small mammal FSDS form (Appendix B). Each animal was
examined externally for abnormalities and sex, measured (length from snout to tip of tail), and
photographed to document dorsal and ventral views. Eyeballs were removed and preserved in one of the
formalin jars for later use in animal aging. Animals were opened and the body cavity and viscera
photographed (frame numbers recorded in logbooks) to provide a view of internal organ placement and
appearance. Internal organs were examined for abnommalities and lesions and additional photographs
taken (and frames recorded) as necessary. Where necessary, the sex of an animal was confirmed
through internal examination and pregnancy (if visually apparent) was noted. Additional photographs of
internal lesions (if any) were taken and frame numbers recorded in the logbooks. Tissue samples for
possible future LA analysis were harvested prior to contact with the formalin preservative. With the
exception of the pulmonary tract (free floating in formalin-filled jar) all targeted tissues for histology were
removed and preserved within individually-labeled tissue cassettes. Targeted tissues included the larynx,
thyroid, complete gastrointestinal (Gl) tract (esophagus, stomach, small intestine, and large intestine),
complete pulmonary tract (trachea, bronchi, lungs), and adrenal glands. Where bot fly (Cuterebra sp.)
larvae were present in identified lesions, the larvae was removed, weighed and the larvae weight
recorded in the logbook. Larvae were submitted in a separate formalin jar for archival with the mouse
carcass.

Target tissues, bot fly larvae and the remaining animal carcass were all submitted to Northwest ZooPath,
Monroe, Washington. Bot fly larvae were sent for archival purposes only. Remaining animal carcasses
were also sent for archival purposes and also for consult (if necessary) by the histologist. Target tissues
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for histology were sectioned, mounted and stained by Northwest ZooPath according to the Histology SOP
(HISTO-LIBBY- OU3 (Rev 1) (USEPA 2009a,b). Preserved eyeballs were submitted to the Parametrix
Environmental Research Laboratory (PERL) for processing to support determination of animal age.

Appendix H presents photographs illustrating the laboratory set up, including euthanasia chamber, and
the necropsy work stations.

3.4 Histology

Histological reviews of target tissues and of identified lesions in non-target tissues were conducted by Dr.
Michael Gammer, DVM, Diplomat (Board Certified) of the American College of Veterinary Pathologists,
Northwest ZooPath, Monroe, Washington. Tissues were processed for histological examination in
accordance with the Phase |l SAP (USEPA 2009a,b) and the Histology SOP (HISTO-LIBBY-OU3, Rev
1), with the exception of two minor deviations (Section 3.6).

Preserved animal carcasses, bot fly larvae, target tissue slides, and non-target tissue slides are all
currently archived at Northwest ZooPath in the event of future need. Dr. Garner's full and complete
histology report with additional methodological detail is contained in Appendix 1, including an addendum
prepared by Dr. Garner in reply to USEPA comments on the draft data report.

3.5 Age Estimation

According to the Phase Iil SAP (USEPA 2009a,b), the age of small mammals collected at OU3 and the
reference area was determined following a modification of the procedure established by Lord (1959). This
procedure involves identifying the age of an animal using dry lens weight based on an established
relationship of dry lens weight and age data for animals of known ages. The literature was examined to
identify lens weight — age relationship data for the target species in this study. A study by Millar and
Iverson (1976) using two deer mouse species (P. maniculatus and P. leucopus) was identified and the
regression of eye lens weight on age from this study was used for age determination.

Following procedures outlined in the SOP, Dry Weight Determination of the Lens of an Eye, PERL SOP
No. 5330 (Appendix J1), the weights of the individual eye lenses were recorded on laboratory sheets
(Appendix J2). To obtain the dry weight, the individual eyes were placed in a pre-weighed weighing boat
and a wet weight recorded. The weigh boat was placed in a drying oven set at 95° C until the eye lenses
were dry. Eye lenses were considered “dry” when they reached a constant weight. All lenses achieved
stable weights by 96 hours and were weighed to the nearest 0.01 mg. The dried eye lens weights are
provided in Appendix J3.

Using the regression relationship between the known age and eye lens weights of P. maniculatus
developed by Millar and Iverson (1976), the ages of the P. maniculatus caught at OU3 and the reference
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area were estimated using the average of the two dried eye lens weights (Appendix J4). Excel® 2003
was used for conducting the regressions (Microsoft 2003).

3.6 Data Analysis

Analysis of small mammal data was in accordance the Phase Ill SAP procedures and SOPs (USEPA
2009a,b). Tabular summaries of OU3 and reference data were used to facilitate comparisons of locations
for key small mammal capture patterns. Tabular summaries were also used to compare various biological
data (lengths, weights, sex ratios, lens weights, etc) for small mammals between OU3 locations and the
reference sites.

Histology scores for individual animal tissues and the whole animal score (as assigned by Northwest
ZooPath), were each compared between OU3 and the reference area to examine differences using a
non-parametric Wilcoxon Rank Sum (WRS) test (USEPA 2002). Tissue “group” scores (i.e., lower, upper
or complete respiratory tract; lower, upper or complete Gl tract), comprised of the individual tissue scores
within a tissue group, were also compared using the WRS test. The non-parametric statistical tests were
conducted using SPSS software for Windows, Version 13.0 (SPSS 2004). Note: In SPSS, a Mann-
Whitney U test is used to provide results that are equivalent to the WRS test and the Kruskal-Wallis test
for two groups (SPSS 2004). Accordingly the output from SPSS provides both the Wilcoxon rank sum W
statistic and the Mann-Whitney U statistic. The significance of any difference between groups is the same
with either statistic. Both 2-tailed and 1-tailed p-values were calculated.

Fisher's Exact Test was also run in SPSS to compare the frequency of lesions in individual tissues and
tissue groupings between the two areas (as compared to the Wilcoxon Rank Sum that tests the overall
scores between the tissues). Again, both 2-tailed and 1-tailed p-values were calculated.

Lesion scores for non-target tissues submitted for histological examination (including bot lesions, liver
lesions, and a single spleen lesion) were not statistically compared between OU3 and reference sites
because either (1) the lesions did not occur in reference animals (i.e., liver lesions of un-established
etiology, single spleen lesion) to permit a comparison, or (2) the lesions (bot fly, liver, spleen) were
submitted for histology confirmation in only a subset of the animals in which they occurred.

3.7 Protocol Deviations
Overall, there were few deviations from the Phase |{l SAP and SOPs and none of the identified deviations
had a significant effect on the quality of the data collected or the interpretation thereof.

The following SOP deviations were identified:

1. Dorsal and ventral view photographs for one reference animal (# SM-R-C-14-1) were
inadvertently deleted, though they were recorded as frames 51 and 52 in the
necropsy technician’s logbook (frames 51 and 52 represent another animal).
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2. A numeric scoring procedure for lesion “distribution” within a tissue (lesion distribution
scores were not articulated in the histology SOP) was added to the determination of a
tissue specific (and ultimately a total animal) score. The lesion distribution scoring is
defined in Dr. Gamer’s histology report (Appendix ).

3. A slightly modified definition of what constitutes a “pathos factor” of 2 (attributable to
asbestos) in determining lesion severity was used as compared to the definition
originally contained in the histology SOP. The updated definition is more technically
accurate according to Dr. Gamer and the revised definition is provided in Dr.
Garner's histology report (Appendix I). The modified definition refers to lesions that
overlap those from asbestos causes, rather than lesions caused by asbestos.
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40 SMALL MAMMAL RESULTS

41 Trap Success

The Phase Il SAP (USEPA 2009a,b) identified two target species for collection: the southern red-backed
vole (C. gapperi} and the deer mouse (P. maniculatus). The southemn red-backed vole was not captured
at either the OU3 or reference sites, which may be due in part to the animal’s preference for habitat that is
wetter than the generally dry conditions dominant at both OU3 and the reference sites (Allen 1983). Deer
mice were collected from 37 trap locations (representing 6 transects) at OU3 (Figure 2-2) and from 30
trap locations (representing 4 transects) at the reference area (Figure 2-3).

Thirty mice (and 30 voles) were targeted for collection each at reference and OU3 location in the Phase I
SAP (USEPA 2009a,b), for a study target of 120 animals of the two species (an equal number of males
and females was desired if possible). Overall, a total of 72 deer mice were captured (12 more than the
minimum required in the Phase il SAP); 34 of these animals were from the reference sites and 38 from
the OU3 sites. The number of mammals caught by species, location, and transect are presented in
Table 4-1. Several non-target species were caught, including yellow-pine chipmunks (Tamias amoenus),
bushy-tailed woodrats (Neotoma cinerea) and a westemn jumping mouse (Zapus princes). Overall, deer
mice (P. maniculatus) were caught more often than non-target species from all but one transect (Table
4-1). More yellow-pine chipmunks were caught than deer mice from Transect B in the reference area.
TABLE 4-1
Capture Counts by Location and Transect

Transect Sampled Species Collected Count
Reference Area

Transect A Deer mouse 23
Transect A Yellow-pine chipmunk 5
Transect B Yellow-pine chipmunk 2
Transect B Deer mouse 1
Transect B Bushy-tailed woodrat 1
Transect C Deer mouse 5

" Transect C Yellow-pine chipmunk 1
Transect C Bushy-tailed woodrat 1
Transect D Deer mouse 5
Transect D Yellow-pine chipmunk 2

ou3

Transect A Deer mouse 15
Transect A Yellow-pine chipmunk 7
Transect A Western jumping mouse 1
Transect B Deer mouse 5
Transect C Deer mouse 5°
Transect C Bushy-tailed woodrat 1
Transect D Deer mouse 7
Transect E Deer mouse 2
Transect E Yellow-pine chipmunk 2
Transect F Deer mouse 5
Transect F Yellow-pine chipmunk 1

a One animal gscaped. Only four of these animals were submitted for necropsy.
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4.2 Length, Body Weight and Sex Ratios

Lengths, weights, and sex of all captured deer mice were recorded at the field laboratory per the Phase IlI

SAP/SOPs and are presented in Appendix G. Deer mouse weight ranges are summarized in Table 4-2

and include corrections for those mice where bot fly larvae weights were recorded (Appendix G). A wide
range of body weights was observed for the deer mice for both the OU3 and reference transects. The
range of weights (including both sexes) was 10.4 to 20.8 grams and 10.5 to 23.7 grams for the reference

area and OU3 transects, respectively.

TABLE 4-2
Deer Mice Body Weights
Average Max. Min.
Location Sampled Sex Weight (g) | Weight (g) | Weight (g)
Reference Area
Transect A Female 15.7 20.8 11.2
Transect A Male 15.7 20.6 10.4
Transect B Female 16.5 16.5 16.5
Transect C Female 149 174 124
Transect C Male 154 154 15.4
Transect D Female 13.3 15.8 10.7
Transect D Male 14.3 143 143
ou3
Transect A Female 16.9 23.7 131
Transect A Male 16.2 19.8 14.0
Transect B Female 15.0 16.9 13.0
Transect B Male 12.2 13.9 105
" Transect C Female 135 16.1 124
Transect C Male 17.6 176 176
Transect D Female 12.8 16.5 11.1
Transect D Male 15.6 16.5 147
Transect E Male 175 19.3 15.6
Transect F Female 126 12.6 126
Transect F Male 16.3 20.7 146
g= grams.

Table 4-3 summarizes the body length (nose to tip of tail) data for deer mice captured at the OU3 and

reference sites. The body lengths for both sexes ranged from 14.6 to 17.8 centimeters and 13.3 to 18.7

centimeters for the reference area and OU3, respectively.
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TABLE 4-3
Length Data for Deer Mice
Average Max. Min.
Length Length Length
Location Sampled Sex {cm) (cm) {cm)
Reference Area
Transect A Female 16.2 17.8 146
Transect A Male 164 17.8 146
Transect B Female 16.5 16.5 16.5
Transect C Female 16.6 17.5 156.2
Transect C Male 16.5 16.5 16.5
Transect D Female 16.1 171 14.6
Transect D Male 16.5 16.5 16.5
ous
Transect A Female 16.4 18.7 15.2
Transect A Male 16.2 17.1 15.6
Transect B Female 156 16.9 16.2
Transect B Male 147 14.9 14.6
Transect C Female 148 15.2 146
Transect C Male 159 15.9 159
Transect D Female 145 15.9 13.3
Transect D Male 16.2 16.5 159
Transect E Male 175 17.5 175
Transect F Female 15.6 15.6 15.6
Transect F Male 16.4 18.4 14.9

cm = centimeters.

Table 4-4 summarizes the number of females and males captured, as well as the sex ratio of females to
males. Although the sex ratios between transects varied, there were generally more females caught from
each transect than males in the reference area. The overall female-to-male sex ratio for the reference
area was 1.8. Conversely for OU3, there were generally more males captured at each transect and the
overall female-to-male sex ratio for OU3 was 0.8.
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TABLE 4-4
Deer Mice Sex Ratios by Transect

Number of | Number of | Ratio of Females to
Location Sampled Females Males Males
Reference Area
Transect A 13 10 13
Transect B 1 0 No males
Transect C 4 1 40
Transect D 4 1 4.0
ou3
Transect A 6 9 0.7
Transect B 2 3 0.7
Transect C 3 1 3.0
Transect D 5 2 25
Transect E 0 2 No females
Transect F 1 4 0.3

4.3 Deer Mice Age

Age of the captured deer mice was estimated based on the eye lens weights of the mice, in accordance
with the Phase ill SAP (USEPA 2009a,b), based on an aging procedure initially developed for use with
rabbits by Lord (1959) and the regression equation from Millar and iverson (1976). The individual average
dry lens weight/age relationship is illustrated in Figure 4-1. Averaged individual mouse eye lens weights
are provided in Appendix J4.

Estimated ages for hice at both the OU3 and reference sites (Table 4-5) were variable and ranged from
96 to 316 days (three to over ten months of age). The average age of deer mice at OU3 ranged from 96
to 226 days (three to seven months) and at the reference site from 113 to 316 days (three-and-a-half to
ten months). Figure 4-2 illustrates the relationship between measured body weight and predicted age. As
shown in Figure 4-2, there was considerable variation in estimated ages at a given body weight. For
example, for a mouse weighing between 14.7 to 15.3 grams (6.6 to 9.4 milligrams eye lens dry weight),
the estimated age ranged from 71 to 180 days (Figure 4-2). This amount of variance was expected as the
range in the estimates at a given age was wide in the Millar and Iverson (1976) dataset.
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Figure 4-1 Relationship Between Average Eye Lens Weight and Age for Study Deer Mice (Based on Millar & Iverson [1976])
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TABLE 4-5
Predicted Age of Study Deer Mice
Location Sampled Sex Av.erage Average
Weight (g) Age (days)
Reference Area
Transect A Female 15.7 180
Transect A Male 15.7 218
Transect B Female 16.5 161
Transect C Female 149 155
Transect C Male 15.4 316
Transect D Female 133 139
Transect D Male 14.3 113
ous
Transect A Female 15.9 165
Transect A Male 16.2 137
Transect B Female 15.0 214
Transect B Male 12.2 ' 105
Transect C Female 135 96
Transect C Male 17.6 136
Transect D Female 12.8 142
Transect D Male 156 163
Transect E Male 175 226
Transect F Female 12.6 105
Transect F Male 16.3 186
g= grams.

44 Necropsy

Figure 4-3 illustrates the laboratory set up for the necropsies and tissue harvesting. The result of each
animal necropsy was documented in necropsy logbooks and on small mammal FSDS forms (Appendices
E and B, respectively). Frame numbers for each photograph taken are also recorded for each animal in
the necropsy logbooks. Appendix E contains all documentation of animal necropsies by photograph frame
number. With the exception of some photographs of specific lesions (see notebooks for photo frame
numbers of these, which were commonly out of sequence), animal identification numbers are visible in

the photographs.

Estimated ages (Section 4.3) and necropsy observations by the technicians support that the captured
animals were largely adults. None of the female mice were pregnant at the time of necropsy though at
least one animal was thought to be lactating. Sexual maturity in female mice varies with photoperiod, food
availability, and other factors, but for Peromyscus has been reported to average 51 days (Clark 1938).
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Parametrix 595-5068-001/07(06) 4/10 (B)

Figure 4-3 Field Necropsy Laboratory
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No deformities were observed in any of the animals and all animals appeared to be in good health. Clear
evidence of consumption of trap bait was observed in many animals (stomachs full of oats). A number of
animals exhibited evidence of either active or previous infection by bot flies (Cuterebra sp.), largely in the
perirectal area, though these infections did not appear to have any apparent impact on the health of the
animals.

Target tissues for histology and possible future LA analysis were harvested from all animals without
incident, with the exception of the trachea and thyroid of a single reference animal, which were lost during
necropsy. Lung perfusions were difficult to perform on a number of animals, largely due to the small size
of the trachea. Several of the bot fly lesions were harvested for confirmation by the histologist® though not
all obvious bot lesions were harvested. Liver lesions, ranging in gross appearance from mild to severe,
were sampled for histology from nine animals collected from OU3. One OU3 animal had a possible
spleen lesion that was also submitted for histology.

4.5 Histology

Consistent with the Phase Il SAP, the histologist scored individual target tissues and also estimated an
overall (total) animal histology score. Overall, the histology findings did not support a conclusion of
asbestos pathology in any of the mice, with all lesions identified by the histologist being attributable to
parasite infection/infectious disease. The full and complete report by pathologist Dr. Michael Garner
(Northwest ZooPath) is provided in Appendix I, including an Addendum addressing questions and
comments submitted by the USEPA (Attachment ).

The following histology resuits, presented by tissue type (target, other) were taken from the histologist’s
report / addendum:

W Light microscopy was used to examine the tissues, which can resolve structures to
approximately 1 micron in diameter. No asbestos fibers were observed in any tissues
examined.

m Pulmonary Tract-Histological changes in the respiratory tract were seen.in all of the
study mice, however, the patterns and cellular constituents were not supportive of
asbestos exposure. The lesions in these tissues were largely attributed to infectious
disease. At least three separate parasitic agents were identified in the respiratory tract of
the study mice, and it is likely that the bulk of the inflammatory changes in these mice are
due to parasitism. Bacteria and intranuclear inclusions resembling cytomegalovirus,
adenovirus, or possibly polyomavirus inclusions may have also contributed to the
inflammatory changes observed.

B Gl Tract-Lesions were primarily inflammatory, mild, and confined to the small intestine.
With the exception of a few foreign body granulomas, all inflammatory changes were
attributed to expected forms of parasitism, including coccidiosis, cryptosporidiosis,
nematodiasis, and cestodiasis. A few mice had intranuclear inclusions in mucosal

? The Small Mammal Collection and Processing SOP did not require that “obvious” parasite lesions be collected, but
several bot fly lesions were provided to the histologist for confirmation regardiess (typically noted as perirectal
abscesses).
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O epithelial cells resembling cytomegalovirus inclusions, and this agent may have also
contributed to some of the inflammation. Bacteria, yeasts, and flagellated protozoa were
also seen primarily in the large intestine and likely were incidentai findings. A single
squamous papilloma was noted in the anus of one mouse and may have been induced
by trauma, papillomavirus, or herpesvirus infection. The adenomatous polyps described
in rodents experimentally exposed orally to asbestos were not seen in this study.

B Thyroid—Lesions included mild cystic ectasia in one mouse, mild colloid depletion in one
mouse, and mild diffuse follicular epithelial cell hypertrophy in one mouse. These findings
were considered incidental and may have been age related, or due to iliness associated
with other disease. The C cell hyperplasia and adenomas associated with experimental
exposure to asbestos in rats were not seen in the study mice.’

B Adrenals—Adrenal lesions in the study mice were uncommon and included inflammation,
hemosiderosis, and vacuolar change in cortical epithelium. The inflammation and
hemosiderosis were likely due to parasite migration. Vacuolar change is common in the
adrenal cortex of mammals and can be due to lipidosis or stress. No neoplastic
processes were seen in the adrenals of study animals, including the adenomas reported
in hamsters orally exposed to asbestos.

B Otherlesions

® Lesions associated with the parasitic bot fly, Cuterebra sp., were identified during
necropsy in 16 animals, including 4 reference animals and 12 OU3 animals. A subset
of bot fly lesions submitted for histology were confirmed as perirectal abscesses of
the type associated with bot fly infections.

® Liver lesions were submitted from nine animals—seven from OU3, and two from the
reference site. Two primary lesions were noted in the few livers that were examined
histologically. First, capillariasis due to Capillaria hepatica (a nematode worm) was
Q fulminate in eight of the nine livers examined. In spite of the severity and chronicity of
the lesions, it is possible that the condition was well tolerated in the affected mice,
since they appeared to be in good nutritional state. Second, the portal tract in all
examined livers had mild infiltrates of lymphocytes and plasma cells. This is a
common lesion associated with ascending inflammatory processes of the billiary tree
and likely also was due to parasitism. No toxic or neoplastic lesions were seen in any
of the examined livers.

® Spleen—No lesion was observed in the single spleen submitted from an OU3 mouse.

B Other tissues—several tissues were examined opportunisticaily during the study. Lesions
in these tissues mirrored those seen in the target tissues and provided no further
information that would indicate exposure to asbestos in the study mice.

B Observed lesions in the respiratory tract similar to those that could be caused by
asbestos were assigned a pathos factor of .2’ by the pathologist. However, these lesions
were not attributed by the pathologist to asbestos exposure as indicated in the following
histology report excerpts (Appendix I):

® Pleural lesions were seen in few of the mice, including inflammation, lymphonodular
hyperplasia, some mild focal fibrosis or adhesions, and mild focal mesothelial cell
hypertrophy in one mouse. These lesions were attributed to parasitism. Some of the
pleural nodules may have been residual thymic nodules rather than true foci of
antigenic stimulation. It is considered unlikely that the fibrosis was due to asbestosis,
since the inflammatory changes were similar to those seen in other tissues. Pleural
fibrosis due to asbestos exposure is accompanied by interstitial fibrosis (asbestosis),
and no interstitial fibrosis was noted.

® Hemosiderosis is a change that can be seen concurrently with asbestosis, and a few
: mice had small foci of hemosiderosis in the lungs; however, these foci were
Q associated with perivascular cuffing and endothelial parasitism, and for reasons
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previously stated it is likely that the hemosiderosis was due to vascular damage

associated with parasitism and inflammation rather than asbestos exposure.
As discussed in the pathologist’s report in Appendix |, a broad spectrum of lesions was seen in various
tissues of the mice, with most of these lesions being mild, and attributed to parasitism. Parasite-host
interactions evolve over time, and successful interactions beneficial to both species do not resuit in
serious disease or death of either. Therefore, it was not surprising or unexpected that these mice,
indigenous to their collection sites, were heavily parasitized but were in otherwise good health. All mice
had recognizable or exuberant fat stores, indicative of adequate nutritional status.

None of the mice had evidence of a prominent stress response in the lymphoid tissues or adrenals, and
none of the mice had morphologic evidence of immune suppression or dysfunction, the latter based on
morphologic features of the various lymphoid tissues (spleen, lymph node and thymus). The immune
response (inflammation) in the tissues of the mice also supports a functional immune system that was
able to contain the effects of parasite migration and foreign body insults. Although the true age of these
mice was not known (but estimated from eye lens weights), they appeared to be adults and some had
obvious age-related changes such as fibrosis. It is unlikely that the lesions observed in the examined
tissues would significantly alter general health status, growth or survival of the mice. The reproductive
tracts were only examined opportunistically but it should be noted that all but one were histologically
within normal limits and thus the pathologist considered it unlikely that the mice had compromised
reproductive ability.

Overall, the pathologist's opinion (Appendix 1) indicates that there is not an adequate spectrum of lesions
or lesion patterns in the mice to document pathology related to asbestos exposure, and that there is
adequate evidence to attribute all observed disease processes to other causes. The total animal histology
scores assigned by the histologist are detailed in Appendix | and summarized for reference and OU3
animals in Figure 4-4 a,b according to broad lesion categories. These figures show the contribution of the
observed lesion types to the overall animal scores. As indicated by the pathologist (Appendix 1), none of
the lesions illustrated in Figure 4-4 a,b were considered asbestos-related.

4.6 Statistical Analysis of Animal Histology Data

Statistical comparison of the assigned histology scores was conducted using the non-parametric
Wilcoxon Rank Sum test, as required in the Phase Ill SAP (USEPA 2009a,b), and the frequency of each
lesion was compared between the OU3 and reference areas using a Fisher's exact test. Results of
statistical comparisons on an individual target tissue basis are summarized in Table 4-6 and detailed
results are presented in Appendix K. Both 1- and 2-tailed tests of significance were conducted. The 2-
tailed p-values test for a difference between OU3 and the reference area, while the 1-tailed p-value tests
whether OU3 mice had more overall lesions than the reference area mice.
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On an individual target tissue basis (Table 4-6), a statistically-higher incidence of lesions in the OU3 mice
was seen in the larynx (p = 0.02), left bronchus (p = 0.06), upper respiratory tract (p = 0.03), right middle
lung (p=0.19), and the entire respiratory tract (p = 0.19) based on the Wilcoxon Rank Sum test. The
significant differences in the number of cardiac stomach lesions (2-tailed p-value = 0.09) reflects more
lesions in the reference area compared to the OU3 site since the 1-tailed p-value is 0.96. The Fishers
Exact test results for the respiratory organs mirror those from the Wilcoxon Rank Sum test, with QU3
mice having a higher number of lesions in the larynx (p = 0.10), left bronchus (p = 0.10), upper respiratory
tract (p = 0.12), and the respiratory tract as a whole (p = 0.13) compared with the reference area mice.
The results for the lower Gl tract indicate more lesions in the duodenum (p = 0.13) and the jejunum (p =
0.19) for mice from the OU3 area compared with the mice from the reference area. The cardiac stomach
also had significantly more lesions in the reference area compared with OU3 based on the Fishers test as
well (2-tailed p-value of 0.10, 1-tailed p-value of 0.94). On a total animal score basis (Table 4-7), no
statistically-significant differences (1- or 2-tailed) were observed in total animal scores between OU3 and
the reference site mice. All statistically significant findings reflect the presence of lesions attributed to
parasitism and disease-related processes as no asbestos-related pathology was observed.

Overall, the findings from this study indicate that no asbestos pathology was observed in animals
considered highly exposed and collected from locations near the highest measured asbestos duff
concentrations within OU3.
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120210sr1_Small Mammal Report docx Associates




December 2010 27 103-93351.001

Reference Site

24
22
20
[ -
%*
16 S-S, - = = = — _— == - o s i —] —
o 14
e
8
w 12
=
2
2 1.0 H
-
08
0.6 - - »f B - - R
04
0.2
0.0
\ \ \ N N \ NN '\ \ \
ﬁf"\' x=x= r;'x"v‘x?’\' »”v” ﬁfﬁ;'xﬂf ;fﬂ""'g(ys’y’“g
X o¥ o Q@ : & o
Sample (Animal) Number
@Normal Inflamatory Lesions (Disease or Parasite Related) @ Parasites With No Associated Lesions
OForeign Body Lesions (Plant Fiber or Hair) mProliferative Alimentary Lesion (Anal Papilloma)
ONon-Inflamatory Adrenal Lesions @Non-Inflamatory Thyroid Lesions
W Pathos Lesions (Lesions Similar To But Not Diagnostic For Asbestosis) B Asbestos Related Lesions (None Seen)
% Animals With Bot Fly Lesions - Not Included in Total Score ¥ Animals With Liver Lesions (Capillaria) - Not Included in Total Score

Figure 4-4a Total Animal Histology Scores for Reference Site Mice (Note: no asbestos-related lesions were observed)
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Figure 4-4b Total Animal Histology Scores for OU3 Deer Mice (Note: no asbestos-related lesions were observed)
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TABLE 4-6

Mann-Whitney/Wilcoxon Rank Sum Statistics for Each Tissue

Mann-Whitney U Test

Fisher's Exact Test

Mann- Wilcoxon . . . .
Comparison Whitney Rank cho-re Z:t’aal:e: 1_'t:; |e:* 2'_?;:3: 1_-taI|Ied*
U SumW p u p-valu P p-value
Larynx 451 1012 -2.171 0.03 0.02 0.16 0.10
Trachea 620 1361 -0.319 0.75 0.63 1.00 0.50
Left bronchus 429 957 -1.548 0.12 0.06 0.16 0.10
Right bronchus 454 889 -0.369 0.71 0.36 1.00 0.53
Upper respiratory tract 8014 16270 -1.855 0.06 0.03 0.20 0.12
Left cranial lung 606 1309 -0.06 0.95 0.53 0.57 0.29
Left middle lung 598 1301 -0.15 0.88 0.56 0.80 0.48
Left caudal lung 565 1268 -0.546 0.59 0.71 1.00 0.57
Right cranial lung 605 1200 -0.472 0.64 0.32 1.00 0.56
Right middle lung 569 1164 -0.891 0.37 0.19 0.55 0.30
Right caudal lung 621 1216 -0.292 0.77 0.39 0.62 0.35
Post caval lung 601 1162 -0.119 0.91 0.46 0.74 0.44
Lower respiratory tract 30225 57720 -0.274 0.78 0.39 0.72 0.37
All respiratory tract 70580 136283 -0.904 0.37 0.19 0.26 0.13
Esophagus 634 1229 -0.32 0.75 0.38 1.00 0.55
Cardiac stomach 552 1293 -1.696 0.09 0.96 0.10 0.94
Fundus 631 1226 -0.505 0.61 0.31 1.00 0.54
Pylorus 605 1308 -0.489 0.63 0.69 0.73 0.56
Upper gastrointestinal tract 9883 21359 -1.066 0.29 0.86 0.32 0.82
Duodenum 615 1210 -0.523 0.60 0.30 0.33 0.20
Jejunum 594 1189 -0.711 0.48 0.24 0.29 0.19
lleum 609 1350 -0.583 0.56 0.72 1.00 0.55
Cecum 629 1370 -0.232 0.82 0.59 0.78 0.40
Colon 570 1311 -0.946 0.34 0.83 0.64 0.40
Rectum 641 1382 -0.156 0.88 0.56 1.00 0.65
Anus 349 755 -0.654 0.51 0.75 0.60 0.53
Lower gastrointestinal tract 29116 62012 -0.233 0.82 0.59 0.64 0.33
All gastrointestinal tract 73381 156409 -0.408 0.68 0.66 1.00 0.52
Adrenal 617 1358 -0.523 0.60 0.70 0.75 0.58
Thyroid 562 1090 -0.483 0.63 0.32 1.00 0.55

Probability of OU3 having more lesions than the reference area, calculated as 0.5*2-tailed p-value if the OU3 value is greater than the reference area
or 1-{0.5*2-tailed p-value) if the reference area value is greater than OU3.

Bold p-values denote a significant difference at the p = 0.20 level
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TABLE 4-7
Mann-Whitney/Wilcoxon Rank Sum Statistics for Total Animal Histology Scores
Mann- Wilcoxon
Whitney | Rank Sum Significance, | Significance,
Comparison u w Z-score | two-tailed one-tailed*
Combined Score with Bot
Fly and Liver Lesions 587 1182 -0.666 0.51 0.25
Combined Score without
Bot Fly and Liver Scores 631 1226 -0.169 0.87 0.44

* Probability of OU3 having more lesions than the reference area, calculated as 0.5*2-tailed p-value if the OU3 value is greater than the reference area
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5.0 CONCLUSIONS

The following are important findings/conclusions drawn from the data collected for this study.

B Target animals captured included only deer mice. Southern red-backed voles were not
captured at any of the reference or OU3 trapping locations.

B A total of 72 mice were collected, including 34 from the reference site and 38 from OU3.

B Mouse necropsies and target tissue harvesting were completed according to the Phase
Il SAP procedures and SOPs (USEPA 2009a,b) without incident, though a larynx and
thyroid from one reference animal were lost during necropsy.

B Mice were in good health and no deformities were observed in any mice. A number of
mice exhibited active or past parasitic bot fly infections. Several macroscopic liver lesions
from OU3 mice were submitted for identification and one spleen was also submitted from
an OU3 mouse.

B The overall female-to-male ratio for the animals captured from the reference area was
1.8. Conversely, there were more males overall at OU3 and the female-to-male ratio for
captured animals was 0.8. However, sex ratios between transects were variable at both
the reference area and at OU3.

B Based on the average dry eye lens weight, average mouse ages by transect ranged from
96 to 316 days (three to over ten months in age).

B Histological examination by a board certified veterinary pathologist found no evidence of
asbestos pathology in any target tissues or submitted lesions.

B All observed tissue lesions, including those identified herein as occurring at a statistically
significantly higher rate in OU3 mice, were attributed to parasite- and disease-related '
inflammation.

B The pathologist indicated that all mice had recognizable or exuberant fat stores,
indicative of adequate nutritional status. None of the mice had evidence of a prominent
stress response in the lymphoid tissues or the adrenals examined. The pathologist further
concluded that within the confines of the study design and tissues examined, the lesions
observed would not alter the general health status, growth, survival or reproductive
abilities of the study mice.

The findings from this study indicate that no asbestos pathology was observed in mice considered highly
exposed and collected from locations near the highest measured asbestos duff concentration at OU3.
The data collected in this study are sufficient to meet the identified Data Quality Objectives for the Small
Mammal Study described in the Phase lll SAP and Standard Operating Procedures (SOPs) (USEPA
2009a,b) and therefore, no further small mamrmal data collection is needed unless additional Data Quality
Objectives are identified for completion of the baseline ecological risk assessment in support of an

informed risk-based m'anagement decision.

g Golder
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TECHNICAL MEMORANDUM

Date: August 19, 2009

To: Robert Marriam, Remedium Group, Inc.

From: Sue Robinson, Parametrix
Joe Volosin, Parametrix

Subject: Small Mammal Reconnaissance Trip Report: Reference Area, Operable Unit 3,
Libby Asbestos Superfund Site

cc: Project Files

Project Number:  598-6068-001

Project Name: Small Mammal Study, Remedial Investigation, Operable Unit 3 of the Libby
Asbestos Superfund Site

INTRODUCTION

A reconnaissance trip to Libby OU3 and an upwind reference area was conducted between June 22 and
June 24, 2009. In attendance were Sue Robinson, Carrie Claytor and Joe Volosin from Parametrix. The
goals of the reconnaissance trip were to evaluate potential small mammal trap locations, determine the
need (if any) for modifications to trapping methods and procedures as specified in the EPA Phase 1II
Sampling and Analysis Plan (SAP), identify and mark the perimeter of the QU3 trap area, and establish
terrain and trap area(s) accessibility within both the Libby Superfund Site, Operable Unit 3 (OU3) and the
identified upwind (of OU3) reference area.

APPROACH

To help understand the sample area in OU3, the four soil/duff/tree bark sample points that define the
comers of the small mammal sample area polygon were visited. The names and GPS coordinates for
those sites are presented in Table 1. Additional locations throughout OU3 that can be used as trap
locations were evaluated and the coordinates of these locations are also presented in Table 1.

As a potential reference area, the forest near Sheldon Mountain in the Kootenai National Forest was
visited. The reference areas visited were all more than five miles (as the crow flies) from the SL15-02
location, which is the westernmost sample point in the OU3 small mammal sample area polygon.
Coordinates for some of the key reference area locations visited are also presented in Table 1. Two
potential reference locations, Ref. NW Point and Ref. East Point were originally derived from Google
Earth to help guide finding the reference area.
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TECHNICAL MEMORANDUM (CONTINUED)

OBSERVATIONS

The terrain in OU3 within the sampling polygon is very steep. The slope was also steep near each of the
four corners of the sample area polygon. The terrain within the QU3 sample area generally included very
dense shrubs and in places, dense tree growth. The OU3 locations where the terrain was not as steep were
near sample areas, MOU301 and MOU302.

Table 1. OU3 and Reference Locations Evaluated during Reconnaissance Trip

Site Name Easting Northing Location type
St15-02 617648 5367516 0U3, Polygon corner point
a SL45-02 618384 5367170 0OU3, Polygon corner point
SL45-03 618801 5367750 OUS3, Polygon corner point
SL75-03 619545 5366720 OU3, Polygon corner point
MOU301 619040 5367259 0OU3, Additional point in area
MOU302 T 618467 5367604 0U3, Additional point in area
T mousos | e17912 ' 5367507 0OUS3, Additional point in area
) MOU304 619522 5366709 0OU3, Additional point in area
Mousos 617628 5367616 " 0US3, Additional pointin area
MRFNW1 609230 5369918 Reference
""""" MRFSW1 609048 5369563 Reference
T MRFSW2 609124 5369703 Reference
" MRFSW3 608667 5369099 Reference S
"~ MRFSW4 608459 5368977 Reference
"""""" MRFSW5 608398 5368861 o Reference
e 2 O
MRFSW? 607871 5368657 Reference B
" MRFSW8 607540 5367894 7 Reference o
MRFKW1 607256 5367451 Reference
" MRFKW2 607183 5367200 ' Reference
MRFKW3 607253 5367240 Reference
MRFKwW4 607350 5367434 - Reference
Ref. NW Poiﬁt T - Reference, GPS Estimated from
609242 5369986 Google Earth
o Ref. East Igoint » *Reference. GPS Estimated from
610228 5369471 Google Earth

UTM NADS3, Zone 11

With the exception of locations adjacent to or in the immediate vicinity of roads and ranger-accessible
paths, or where the lack of steep elevation permits deeper terrain access, much of the central area within
the OU3 trap area polygon is terrain limiting and will not be trapped during the program. Trap locations
established near vehicle access roads and pathways is important since field personnel must have ready
access to vehicles for equipment storage and deployment and for efficient trap collection for transport
back to the offsite processing laboratory.

Remedium Group, Inc. 598-6068-001
Small M I Reconnai. e Trip Report: Reference Area, 2 August 19, 2009
Operable Unit 3, Libby Asbestos Superfund Site
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The terrain near many of the potential upwind reference locations evaluated was also steep. The tree
cover was generally greater at the reference locations than in QU3 but the shrub cover tended to be less
dense. There is one potential reference area (near MRFKW2 and MRFKW4) that is not steep and is
relatively open and that could be a possible backup reference location (i.e., should insufficient animals be
caught at recommended reference areas). However, chipmunks and their burrows were observed in
several locations throughout this backup area that would likely result in the capture of significant numbers
of non-target species. Additionally, a Kootenai National Forest road (near FCC tower; road 4753A) was
gated and locked which did not allow access to more forest land on Sheldon Mountain. The area behind
this gate is another location that may be desirable for trapping and Parametrix is requesting that
Remedium discuss gaining access with the Kootenai National Forest.

Finally, terrain limiting conditions (steepness) will also affect the placement, number and spacing of traps
in both reference and OU3 areas. The Phase 1II SAP specified distance of 100 meters is simply considered
unrealistic for the nature of the terrain conditions in both OU3 and the upwind reference areas.

RECOMMENDATIONS

It will not be possible to have complete coverage within the small mammal sample area polygon in OU3.
The steepness of the terrain and the shrub density will hinder travel across the small mammal sample area.
To implement the sample program, the sample locations will have to follow the logging roads within QU3
(Figure 1). General small mammal collection areas that will be used include MOU301 through MOU305
as well as the soil sample points’, SL15-02, SL45-02, SL45-03 and SL75-02. Trap-lines will be set up on
both sides of roads in these distinct locations spread throughout the small mammal sample area polygon.

Similarly, for the reference area, the trap-lines will be set up on both sides of forest roads. The trap lines
will be set at distinct locations spread throughout the reference area (Figures 2 and 3).

As previously discussed, due to the density of the shrubs and steepness of the terrain the distance between
traps in both the reference and QU3 locations will have to be much closer than the 100 meters specified in
the Phase III SAP. A distance of 10 meters (33 feet) is recommended and considered more realistic for the
terrain conditions. This distance will be appropriate for ensuring small mammal collection but would not
be adequate for attempting to trap separate populations with each and every trap (Bowman et al. 2000),
which is probably not necessary to meet the goals of this sampling program. However, the goal to keep
the reference and OU3 populations separate will be achieved as the sample areas are more than five miles
apart. It is noted that Pearson and Ruggiero (2003) had good results capturing deer mice (Peromyscus
maniculatus) and southern red-backed voles (Clethrionomys gapperi) in west-central Montana when traps
were set 10 meters apart using a transect method. Therefore, traps will be spaced at an mterval
appropriate to field terrain conditions but no closer than 15 feet apart.

In each sample area (e.g., OU3), 100 traps will be used but not more than 40 — 50 traps will be set each
night. This number of traps will make trap set-up and retrieval manageable given the need to set traps
close to dusk and retrieve early in the morning.

REFERENCES

Bowman, J., Forbes, G. and Dilworth, T. 2000. The spatial scale of variability in small-mammal
populations. Ecography 23: 328-334.

Pearson, D.E and L. F. Ruggiero. 2003. Transect versus grid trapping arrangements for sampling small-
mammal communities. Wildlife Society Bulletin, Vol. 31, No. 2, pp. 454-459.

! Each of the four points that made the polygon were near a haul road or logging road.
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Figure 1. Small Mammal Sample Area in Libby Superfund Site, Operable Unit 3
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Figure 2. Small Mammal Sample Area, Reference Area 1
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LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS
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LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)

Sheet No.: SM-

SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: ﬂ dImwq 1

\ Logbook Page No.: D_\

Necropsy Date: 19" Q 7’ -0 q

Small Mammal Field ID: SM- R

A

[;0} BOO‘K

Personnel Initials: ﬂ il

*E

(S84 - station ID - transect 1D - trap# - animal#]

Animal Weight (grams): / ak 5_ (initial)

{wlo uterus if pregnant)

Sex (circle one):  M(FJUNK

;%ISSHE*‘M‘ ¥

T MGSUE#E 5
“Eso { SMI __S8T0 M
LNG (f-l LNG
Other: N" o .. %T
Z4ra 0L @16
S W @ FO T8
FTISSUE #8374
STO SMi
LGl LNG
. Other: Other:
5230

FS FD T8

TITISSUE #1327

QOther:

ESO STO SMI
LGl LNG

Other:

FS FD TB

FS FD Rl

FS FD T8

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl =

Fietd QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments:
9‘,;_',&'“@

~

> Q. n‘m '§ (XD mn-d\a r“__am._h« 3

large intestine; LNG =

lung

g
1.

[ For Data Entry Completion (Provide Iniials}

Completed by A;F

[ace

i

O




FSDS Rev. 1 Sheet No.: SM-

O LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
: SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS
Field Logbook ID: M am W“L L 05) QW k /] Logbook Page No.: 2
Necropsy Date: K JZ 2 7 Personnel Initials:
Small Mammal Field ID: SM— K - }4 - “ - \
(SM - station ID - transect ID - trap# - animal#]
Animal Weight (grams): l 4' I {initial) (w/o uterus if pregnant)  Sex (circle one):- M @ UNK
(; IE 42 TISSUE'#3.Z.
eso {sT0) swm ESO STO { SMi
LGl LNG LGI LNG&)
Other: Other: . Other:
_ 0z a3// J2/3
;“:ffn:) P (7)) B (7 m T rs/ @ T8 FS FD T8
ESO STO  SMI ESO STO  SMmi ESO STO  SMI
LGl LNG LGI LNG LGl LNG
Other: Other: Other:
FS FD 7B FS FD TB FS FD TB
»TISSUE. #10°, B
ESO STO  Smi
LGi ING
Other: Other: Other:
FS FD T8 FS FD T FS FD 7B ‘FS FD TB

{circté one):

Sex Descriptors: M = malg; F = female; UNK = unknown {cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; T8 = Tissue Blank

Comments: Lanreihay #14/9 N ‘l@fﬂ,ﬁl’{/ {/5(7(’//?&4”

foramuy scid S

S

A
r;or Data Entry Completion (Provide Initials) Completed b&ﬁé/’;’jﬂ"ﬂ/’] QC by 7}&‘\/ J




FSDS Rev. 1 ' Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: Méiwwwz / 0) &dk l /] Logbook Page No.: ;2

Necropsy Date: §-27 0% Personnel Initials: .2 17/

Small Mammal Field ID: SM- K - /Z} - ? 1 -

'[SM - station ID - transect ID - trap# - animai#]

Animal Weight (grams): lé ) !‘l (initial) (wio uterus if pregnant)  Sex (circle one): M @ UNK

2 S TISSUE #2

@ STO  sMm
LGI LNG
Other: Other: Other: Other:

9719,

FD TB FS FD TB
VELET S LTISSUE TG4
ESO STO swmi ESO  STO SMmi
LGl LNG LG! LNG LGl LNG
Other; Other: Other:
FS FO 1B FS FO TB FS FfD TB

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LG! = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Fleld Duplicate; 7B = Tissue Blank

Comments: Mﬁﬁ?/ﬂ@fk{é}ﬁ /l”v@rr’m‘/ aul ‘@(ﬁr’/k’f L ez e

:ff—‘r,\ n'm_,,'((c/ <

| For Data Entry Completion (Provide Initals) | Completedbys~ B, 1 r-aml QCby 1§ i W oo

@




FSDS Rev. 1 ' Sheet No.: SM-

O LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
= SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

. - A ] : .‘)
Field Logbook ID: /7 q im it [ ]_0 ;) 8 a9 K I Logbook Page No.: _—
Necropsy Date: (C@ ~ 2 2-0 9 Personnel Initials: Bf

A}

Small Mammal Fieid ID: SM-- k - ]4 - (/ 0 - {
'[SM-station {D -~ transect 1D - trap# - animal#]

Animal Weight (grams): ,L/t l (initial) (wio uterus if pregnant)  Sex (circle one):' M @UNK

s

“fso @0) M
LG|€'" LNG

FS FD T8 FS FD B FS FD T8

‘(clicle one:”

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LG! = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: _{1n Yoiha 0/ exdoypcs O3ty n Lfdn R failce .-//'(Ctv/d(,
_2}'—24 sko = ?e roite s waadcal afu § ¢

O

y.]
| For Data Entry Completion (Provide Initials) | Completed by = |acey Y/ |
H




FSDS Rev. 1 Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: M‘fmw.» L /7‘, R(X)k
Necropsy Date: QI/ Z 7;/ 0'1? Personnel Initials:-

Small Mammal Field ID: SM- @ - B I ’5 - (
{SM - station ID - iransect iD - trap# - animai$]

-3
]_L Logbook Page No.: J

“

Animal Weight (grams): |6 . 5 (wo uterus f pregnant)  Sex (circle one):. M @ UNK

{initial)
] +TISSUE #1_ - __TISSUE #2 . TSSUE #3 | . - TISSUE #4 . -
Tissue Type - (@ STO sw ESO STO (ﬂm_} ESO—STO  SMi ESO (STO) SMmi
(circlo__‘q‘_ne): @ NG LGI LNG
47 | Other: Other: Other: her:
. R I - . e A . P4

gz sy 033zl S530- 0232
Fleld QC Typ 8
Pyt Fs) b 18 ﬁs) O T8 £s) FO T8 Fs) 0 1

t”
1T S TISSUE #8 +i- | - TISSUE #6. . “TSSUE #7701 T TISSUE #8 i

_nssua Type;_- ESO  STO SMi ESO  STO SMI ESO  STO smi ESC  STO SMi
: (drcle one)_ Ny LGl LNG LGl LNG LGl LNG

o 3 Other: Other: Other: Other:

Vial No.: - - a3
 (circlb one): «_fs FO TB FS FD 1B F5 FfD T8 FS FfD TB

S S TISSUE 49 - - . TISSUE #10 - o TISSUE#11-.0]  :" TISSUE #12 -~ .
TissueType | ESO  STO SMi ESO  STO SMi ESO  STO smi £SO STO SMI
{circle one): LG LNG LGl NG LG LNG LGl LNG

PR Other: Other: Other:__ Other:

Vial No.: - .

Field QC Typ
| (circte ore: FS FD 1B FS FD TB FS FD T8 FS FD 1B
Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)

Tissue Type Descriptors: ESO = esophagts; STO = stomach; SMi = small intestine; LGi = large intestine; LNG = lung

Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

“n (P/'mf}‘rft\ [[3

Comments:

(’)’ﬂé‘f.-';n i /:/.-'7{’ 2 ;Jr‘

(zz'i‘r‘m :
2] 47"%_

'_For Data Entry Completion (Provide Initials) J Completed by, fy,,;_ﬁr;« l QC by

v
/




FSDS Rev. 1 Sheet No.: SM-
O LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
' SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS
Field Logbook ID: M AWM ipg / Le/‘i @\"}O/( l /) Logbook Page No.: Z

Personnel lnitials:

Smalt Mammal Field 1ID: SM- R - D } )\ - l

[SM - station ID - transect 1D - trap# - animal#]

3/9?/@‘?

Necropsy Date:

ij 3 -
Animal Weight (grams): U P {initial) (w/o uterus if pregnant)  Sex (circleone): M F UNK

TISSUE.#1° I TISSUE 2 7, TISSUE ‘#3
@ STO  SMmI ESO STO ! SMI ESO ST0  SM ~sTO M
iGI NG LGl LN~ LGl NG (f LNG
-4 Other: Other. Other: /I’f’ Other:
o)} R Y .
, 290 AAGE 0292 029/
Fleld CTypgy - N
eiiooner.] @ FO T8 (,rs/ FD 1B FS FD (1B @ FO 1B
B TISSUE: #55 VA ETISS) S SRy e L TISSUE #8
ESO TO Sw ESO STO SMi ESO  STO SMI ESO  STO Smi
LGI—LNG LGI LNG LGI LNG LG LNG
| Other: Other: Other: Other:
FS FD TB FS FD TB

TISSUE #10" FTISSUE T 3
STO sMi ESO  STO SMI ESO  STO SMI
LNG LGl LNG LG! LNG
Other: Other: Other:
.;.F'eld acT '
circié ome): FS FD B FS FD TB FS FD TB FS FD 1B

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl =
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

ﬁf’n/J/(- 4{0/' 1[7 /f‘rVL?E’ /t’:zév\ M) 2 —\g,qmlm_ﬂ [24557

= large intestine; LNG = lung

Comments:
SMW 7229 D 4:[ Vo) o Li ﬁoﬂw r}(’a[ v
thfer Dy p

ACros cces
-V 4

[ For Data Entry Completion (Provide Initials)

Completed by S ﬁé A 5 @ by ;'l]"{( '/\/ l
Mo




FSDS Rev. 1 : Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: M dynng ( LO }i @wk \ Logbook Page No.: 2! |

Necropsy Date: O?x =2 8 -0 Personnel Initials: ﬂl“

Small Mammal Field ID: SM— R - p - 9’ q —_(

[SM - station ID - iransect ID - trapi# - animal#]

»
. j£.3 . ' '
Animal Weight (grams): ’ #3J (initial) (w/o uterus if pregnant)  Sex (circle one): M @}NK
=5 TISSUE "#1° & TISSUE: #3""»" STISSUE-#4”
(éso STO  SMi ESO STO  SMI ESO STO (SMi ESO TO ; SMmi
LGl LNG 1} LNG LGl LN LGN ="1(NG

4 Other: Other:

O29% 0296b

(s [T WS

TISSUE.#S. A TISSUE 65
ESO  STO ESO STO  SMI
LGI \E'/' LGI LNG

Other: Other; Other: Other:

il CTISSUE #4113 FTISSUE ‘#1275
ESO STO  SM ESO SO  SMmI ESO STO  SMI
LGI ING LGl LNG LGl LNG
Other: Other: Other:
e ra;m' go] Ff @ T FS FD TB FS FD 7B FS FD T8

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LG! = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Dupticate; TB = Tissue Blank

Comments: Lr/—nd\njr c-\/a AN e k’t’l,u(:v/(' ()’6’

Tattndd ewm — s ReRak A

—

ngfx(jn = ’J" - 7 MJ(I(;',"\ '—Z‘-S

| For Data Entry Completion (Provide Initials) LCompleted by ﬂ‘f: f QC by Q@\‘/ J
1 [

O




FSDS Rev. 1 ' Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: M‘Y"MW\‘*'( LD{? @))o K \ Logbook Page No.: :}L
Necropsy Date: (25& 28-0 S Personnel lnitials:__ﬁE

: i ’
Small Mammal Field ID: SM— ‘Z ~ C - ) ‘-

[SM - station ID - transect ID - trap# - animal#]

Anima! Weight (grams): 1 ( 3\ (initial) (wlo uterus if pregnant)  Sex (circle one): M@UNK

ESQ STO SMI

LNG LGl . LNG LGI LNG

Other; Other:

02 &%t 12RS

Typ

{elrcto o)

FS FD B FS FD TB FS FD T8 FS FD T8

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNG =lung
Field QC Type Descriptors: FS = Field Sample; D = Field Duplicate; T8 = Tissue Blank

comments: _Lnttenad v oyfesnal o COaA  (Lex 10450 rl{../'[&

L\ ”
Sgltaka = [Hronyscin Mdadeede fu)

)

Eor Data Entry Completion (Provide Initials) J Completed by HP | QC by qu\&, l
+H— }




FSDS Rev. 1 ' Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) O
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

( LO/’]‘ (800/< (/ 4 Logbook Page No.: Z’

Personnel Initials:

Small Mammal Field ID: SM—j - ( - 90 - i

" [SM - station ID - transect ID - trap# - anima##]

Field Logbook ID:

Necropsy Date:

Animal Weight (grams): ) 2.4 o (wo ulerus if pregnant)  Sex (circle one):'@ F UNK
S TISSUE 1 7]
S0) STO s
(f-)l_el LNG
: Other: Other: Other: Other:
e QR7/ 0353 0277

s 0 (Fs) (Fs) 0 T8 657 FD T8

; g , b T TISSUB @ 2% S TISSUE #1253
STO SMI ESO STO SMI ESO STO SMI ESO STO SMI
LNG LGI LNG LGl LNG LGl LNG
Other: Other: Other:
FD ™ FS FD TB FS FD B FS FD B

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors; ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments:

(/nréﬂw/lf‘aé‘/‘t? TR e , EXTerv .

s CougsC /S ‘

| For Data Entry Compleion (Provide initials) Completed by <. /@L,,:'G | ac by })ﬂ,\/ J
=




FSDS Rev. 1 Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
— SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /'/{’4 nima ( L O/? @'OO }( ‘ Logbook Page No.: (Y
Necropsy Date: m ;l 0 Q Personnel Initials: ;&‘E

Small Mammal Field ID: SM- & - O - [/ - ‘l
[SM - station ID - transsct ID - trap# - animal#]
Animal Weiéht (grams): ]D:I' {initiat) (wio uterus it pregnant)  Sex (circle one):' M @NK
1980}“33;?5#13“' ESO “ i—STO i‘“%?) ESO TO sMI =“leso o ‘ SM
LG LNG ' LNg éf) LNG LGI=—ENG
Other: Other: Other: ) Other:
02733 X X8 s oYkt 275

\(s/"FD ) \@FD B (fFs) @ TB
/ t

“TISSUE 110> L | CTISSUE #1273
ESO STO SMmi ESO STO SMmi ESO STO SMI
LGI NG : LGI LNG LGt LNG
Other: Other; Other:
FS FD TB FS FD T8 FS FD T8 FS FD T8

(drcle one) <y

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex) :
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMi = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: & Yfevnat + J;m#umi XGIM L HCHIG ns

<UILQ¢’J’\ - P'rDM\’l¢911/\ J’HA»JM'(:L.(:;J_HI&

o

FFor Data Entry Completion (Provide Initials} Completed by ! E I QCby 3 4 \/\/ ‘




FSDS Rev. 1 ' Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: / /"ﬂw\ WA ( LO’;') Gﬁk \ Logbook Page No.: 2

. 0. P _h G ey QE
Necropsy Date: { ?) 2 g 4 T] Personnel Initials:

Small Mammal Field ID: SM- R _ ) ’X -t
ISM - station ID - transect ID - trap# - animal#]

Animal Weight (grams): I ’ ' )\ (initial) (wio uterus ifpregnant)  Sex (circle one):. M ﬁ UNK

ESO  STO o
LGI G )

Other:___RA_ Other: Other- Other:
5270
Fs | el FS  FD F
s 8 8 S F 1B FS FD TB
s —

ISSUE #10" F S TISSUE 150 17
SMI ESO STO Swmi ESO STO SMI
LNG LGI LNG ’ LGI LNG
Other: Other; Other:
B FS FD B FS FD B Fs FD B

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNG = lung
Field QC Type Descriptors: FS = Fiekd Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: _{

53‘2)(@?& < Ve LOAL St A A Gan d tus Gen A S

|—For Data Entry Completion (Provide Initials) Completedby £ L4~ | acby A\ ]
I N

O




FSDS Rev. 1 ' Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
- SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS
Field Logbook ID: 44 WIIM‘L( L O? 800 k // Logbook Page No.: 5
Necropsy Date: ,? /5 / 0 Personnel Initials: ad
Small Mammal Fieid ID: SM— R - /4' - .5- t - ‘
[SM - station ID - transect ID - trap# - animal$]
Animal Weight (grams):’} O'. 0 (initial) (w/o uterus if pregnanf)  Sex {circle one):- M @ UNK

ESO STO M

LGl LNG LG LNG
Other: Other: Other:

FS FO TB FS O TB FS FD TB

e -TISSUE #1135 ik
ESO STO SMi ESO STO SMI ESO STO SMi
LG LNG LGt LNG ' LG! LNG
1 Othen: Other: Other; Other:
(cl rclaone)::-f FS FD 8 S FD B FS FO 18 FS FD B

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: wMMy,{zq;#é— ~€X£’14_»‘F 26353 - /A? .407475\ é, /f»’pa—r/. Y72 U4
gf@uﬁ’»/a . Fhot &&4’1 . ffh%r—’; [ oo ftMﬁgO/J‘i(t‘)r Alf%d/d‘%—;.

Zro g € LS

O

[ For Data Entry Completion (Provide Initials) 1 Completed by{.- ﬂ _/,; i J’,ﬂhl- QC by (}{Z \.\/ |




FSDS Rev. 1 ' Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /‘71 4ww.z{ [/%3 Q'J‘:)k l Logbook Page No.: 0/
. 4 3 o -3 . . _
Necropsy Date: D& 9 Q) & O! Personnel Initials: g;‘ Z
Small Mammal Field ID: SM— K - /4 = 3 ( -
[SM - station ID - transect 1D - trap# - animal#]
Animal Weight (grams): ') 0 $ K {initial) {w/o uterus if pregnant) Sex {circle One):l @ F UNK
: : 5, TISSUE #3: TISSUE - #4424
ESO STO _ MI} ESO STO SMi ESO 5T0 |, SMI
Gt LNé/ é@ LNG LGI~—<1NG
Other: Other: g
024 0262
(Fs) FO 1B @ FO TB

. TISSUE:#7 513
ESO STO  SMI
LGl  LNG

Other: Other:

Fiold GC Typi

1}'(¢irél"e"§6ném _@ O T8 Fs 0 (T8 ) FS FfD T8 FS FD TB

i NISSUBHM B S U TISSUE #1235 1
ESO STO SMi ESO STO SMi
LGt LNG LGI LNG
Other: Other:
FS FD L FS FD 1§}

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus: STO = stomach; SMI = small intestine; LG! = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

A

.Comments: j;h'-l-tvnn.() hd 'FK\LQLL\J £gamm 85 i (kga.fcaé(ﬁ
\IENH ] - $s e j HOTS TR TN =

For Data Entry Compietion (Provide Initials) [ Compieted by - l QC by '!} K‘K/ l
j [



FSDS Rev. 1 ' Sheet No.: SM-

O - LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: JV] 1 Wm L 09 6f})k l

Logbook Page No.: 5’

n
/T
Necropsy Date: Y, Dg:[ 29 Personnel Initials;
A 56
Small Mammal Field ID: SM- ﬁ - - ‘5 - l '
[SM - station ID - transect ID - trap# - animal#]
i .
Animal Weight (grams): / / \ g (initiaf) (wlo uterus if pregnant)  Sex (circle one): M @ UNK

ESO@STQ I sM | ESO LGQ
Other: Other:
RS DY

@FDTB @FDTB

S TISSUBE L wns
ESO STO SMi
LGl LNG
Other: Other:
FS FD B FS FD ™

Sex Descriptors: M = male; F = female; UNK = unknown (cannot dastermine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LG! = large intestine; LNG = lung
Fisld QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB Tissue Blank

Comments: F\L//{ —J—r/‘ (Ju/l// AZYU b? 5/? K /4 5({”' ((()b‘\\éi\fi/h w/'jc)é')

[oromyse U3 Lncemac ke [10_1iderin, Oxtziin

O

chr Data Entry Completion {Provide Initials) LCompleted byg‘, k bll <] QCby uk "V l




FSDS Rev. 1 ) Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /V (q mm4 , L G’ 800/[ l Logbook Page No.: ;:_Z____

Necropsy Date: A ) -0 Personnel Initials: d l""

Small Mammal Field ID: SM- @ - /4 - Q'('( ‘ - 2

{SM - station 1D - transect ID - trap# - animal#]

{
Animal Weight (grams): l/ X (initial) (wio uterus if pregnant)  Sex (circle one): @ F UNK
- 2 = TISSUE#2 i TIGE i R ':-':'Tlssus i
ESO STO SMmi £SO __._§TO SMI “ESO sro swu
et o CL,GI ;NG LGl
g
Other: QOther: Other:
025% 025+ O35S

@FD 8 ({sj’m 8 ('Fs> FO TB
— ] e

ESO STO SMi ESO STO SMmi ESO STO SMi
LGl LNG LG! LNG LG LNG
Other: Other: Other:
FS FD B FS FD ] FS FD T8
ESO STO SMI ESO STO SMI ESO STO SMI
LGI LNG LGl LNG LGI LNG
Other: Other; Other:
Fleld QC Typ ) :
(ci il ona): 4 FS FD B FS FD T8 FS FD B FS FD 8

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LGI = large intesting; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

j\[‘f( 2 l L it /Fl'%! //(0-/4 [I

Comments:

-J(L‘ (n

|_E°l Data Entry Completion (Provide Initials) Completed by Af ' QC by ’{( b\/ |
1~




FSDS Rev. 1 ' Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
- SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: Vz aw wi( [ 0/7 gO@k ‘ Logbook Page No.: __
Necropsy Date: OQ ’;L Q’O C) Personnel Initials: gl-

Small Mammal Field ID: SM- R - A - 3{ - !

[SM - station ID - transect 1D - trap# - animai#]

Animal Weight (grams): ) O‘Y (initial) {w/o uterus if pregnant)

T

£ TISSUE #1 S TISSUE #2

Ssso : STO SMI
LGl LNG

cirels ey

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: M ' AT L WL LL /

YS! l_
Sfj ies s P J.Jud.;g S (aA LA (L fon AV

rFor Data Entry Completion (Provide initiats) l Completed by V{/ } QC by { LJ ]
) !/




FSDS Rev. 1 . ’ Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) O
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS }

Field Logbook ID: /% @W‘VM( LO’-’? QOJ k lﬂ Logbook Page No.: H

Necropsy Date: g / 77 / o9 Personnel Initials; /374~

Small Mammal Field ID: SM- {{ - C - 3 - ’

ISM - station ID - transect 1D - trap# - animal#]

Animal Weight (grams): } J‘\L{ (initial) (wfo uterus if pregnant)  Sex (circle one):. M Cl; UNK

) TlSSUE; 3 AR | B < R ol el
ESO STO gsy i ESO &T0/) swm ESO _ STO SMI
LGl LN LGl NG :@ LNG

P s e S TISSUE #1255
ESO STO SMI ESO STO SMI ESO STO SMi
LGI LNG ) LGI LNG LGI LNG

Other: Other: Other:
FS FD B FS FD B FS FD 8

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = smal intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: ?é’.mfm;;f(.dj Lﬂﬂ"f""d"kéé/t ‘e.)(lé"/ﬁ . N’)‘é'r'

O

For Data Entry Completion (Provide Initials) Completed by ™, s é,,'.,g-h_‘[ QC by (M( w J
{




FSDS Rev. 1 ’ Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /1 40{ ninma ( L 9 G ) /< ’ Logbook Page No.: ) 3
) o / e
Necropsy Date: L 7 (/l ‘.; ? - O l Personnel Initials:

Small Mammal Field ID: SM— R - C - )O - ‘
[SM - station ID - transect 1D - trap# - animal#]

Animal Weight (grams): ) ? ([ (initial) {wio uterus if pregnant)  SeX (circle one):' M @NK

*TISSUE #3:

ESO _STO  sMi ESO STO (SMi;
6 NG LGl NS

Other:___ = Other:
035K 0349
@ FD TB _.(FS ; FD B

ETISSUE #10%: . T TISSUE 1251
ESO STO- SMI ESO STO SMi ESO STO SMmi
LGI LNG LGl ING LGI LNG
Other: Other: Other:
FS FD ™ FS FD T8 FS FD T8

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach: SMI = small intestine; LG! = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: h -/ AN [ [ 2 N /G i

S Lo labn = & o Yy Spitn PR (A;»ijaﬁﬂs
¥

O

A A [ ] £z

For Data Entry Completion (Provide Initials) Completed by £ l QC by (f' I/‘/ ]

L | j




FSDS Rev. 1 Sheet No.: SM-
LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS
Field Logbook ID: //f’ﬂ Vv { Lt”j Q 26 K \ J Logbook Page No.:
Necropsy Date: g/l/}?l/() 7 Personnel Initials: 7

t-) i
Small Mammal Field ID: SM— ﬁ - D - |
{SM - station ID - transect ID - trap# - animal#]

Animal Weight (grams): } 5 . 00 (initial)

|

(wo uterus if pregnant)  Sex (circle one):- M Ll;) UNK

ESO STO Smi ESO STO SMmi ESO STO SMI
LGI LNG ' LGI LNG LGI LNG
Other: Other: Other:
FS FD T8 FS FD TB FS FD B

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stornach; SMI = small intestine; LGl = large intesting; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FO = Field Duplicate; TB = Tissue Blank

. —: ’)

Comments: e their k 4L /1"’ [£1 é’r A n'/} f;‘ué’ r’.oﬂ_a»f
(\r)e v t;'S cJy
" il
For Data Entry Completion (Provide initials) Completed by<, &é 21 E—.,I\QC by " K W J




FSDS Rev. 1 ’ Sheet No.: SM-

O LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /1{ dmim » ( L'); %3-’) k l Logbook Page No.: I 3)

Necropsy Date: ﬁ (E)) 'Q S‘ -C Cg Personnel Initials: &Z/

I'4 ~
Small Mammal Field ID: SM- g — C - 22 - A

[SM - station ID - transect 1D - trap# - animal#]

Animal Weight (grams): ’ g‘ 7 {initial) {(w/o uterus it pregnant)  Sex (circle one): M (F; UNK
EsO (st0) ESO  sTO I )| Eso _sto  swm
LGl LNG LGI LN Cﬁl LNG
A
Other: Other: Other: ~
- e . -
032 Q322 0323
g
ﬁs) D TB S, FD 1B é} D T8

e TISSUE 0L HSSUE il o TISSUE #1245
ESO sT0 SMI ESO STO SMI ESO sTO SMI
LGI LNG LG! LNG LGI LNG
Other: Other: Other:
FS FD ™ FS FD B FS FD T8

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Figld Sample; FD = Field Duplicate; TB = Tissue Blank

e

Comments: _]_ i\ Huilal [Ey /—f s O LEath . (LridCllie V-/('c.ff"’éf

Pal
4',’&/(:&-. = Wi u l;-@) SCes D LIl ciile 4T N
] 14

o

rFor Data Entry Completion (Provide Initials) [ Completed by ﬁf: I QC by q (),(1 \A/ _l
S /




FSDS Rev. 1

Field Logbook ID:

Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

,Mﬂvm indg / Loq @&7/1(

Necropsy Date: OQ - .lcl - O(_{

J
Personnel Initials: é Z‘-'

Small Mammal Field ID: SM- & /Ar
JSM - station 1D - transect ID - trap# - animal#]

bg )

Animal Weight (grams): ]J‘ ‘) (initial)

Logbook Page No.:

|0

(wio uterus if pregnant)  Sex (clrcle one):. M @JNK

ST

AT TISSUE R3

ESO

STO SMI

TASSUE 0% Saf R L NISSUE #1205 &
ESO STO SMI ESO STO SMI ESO STO SMi
LGI LNG ’ LGI LNG LGt NG
Other; Other: Other:
1 d rd& one) i FS FD B FS FD T8 S FD
Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNG = lung

Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

-

Comments:

C;{')/..l)j“,&rﬂ 7 f‘bvu_gr_s'__('_‘m__‘;mf( f1ta Moo NN

For Data Entry Completion (Provide Initials)

Compileted by

,/"J Qcby ;iﬁ‘\/ 1




@

FSDS Rev. 1- Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /M 4"5’!.“/\‘1'( L "5/‘ Q@ K \
Necropsy Date: g //9?//0(/

1 Logbook Page No.:

/

Personnel Initials: /T

Small Mammal Field ID: SM— ﬁ - A - l{{ - l

{SM - station ID - transect ID - trap# - animal#]

Animal Weight (grams): WL/ (initial)

0

(wlo uterus if pregnant)  Sex (circle one): @7 F UNK

R LT

ESO  STO _ Sm ESO  STO  SMI ESO STO  SMI ESO

STO  sMm
LGl @ ' LGI LNG LG LNG LGI LNG
Other: Other; Other:
FS FD TB FS FD 1B FS FD 7B

TISSUE #i2s3
STO SMi
LGl LNG : LGl LNG LGt LNG
Other: Other: Other:
FS FD ™ FS FD ™ FS FD 8

Sex Descriptors: M = male; F = female; UNK = unknown {cannot detemmine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LGI = large intestine; LNG = lung
Field QC Type Descriptars: FS = Field Sample; FD = field Duplicate; TB = Tissue Blank

Comments:

SCre f‘»y S

N ] F =
Unvemackale ntcnalt, €xtecdal

{ For Data Entry Completion (Provide nitials) Completed by, 16_. é e ] Qc by q K ll\,
=0y /




FSDS Rev. 1 Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook lb: /144 Wing { Lo? Q'(.Dk \ Logbook Page No.: l (
Necropsy Date: (30 -2 9 - S? Personnel Initials: [% (i

Small Mammal Field ID: SM— f\ - A - I q - {

[SM - station 1D - transect ID - trap# - animal#] )

-
Animal Weight (grams): I ‘)- J (initial) (w/o uterus if pregnant)  Sex (circle one): M (F:)JNK

TISSUETH B RSl M HSSUE: #1295 53
ESO STO SMi ESO STO SM! ESO STO SMI

LG! LNG ’ LGI LNG LGt LNG

Other; Other: Other:

FS FD B FS FD B FS FD B

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: 'T"yzgl-tvnnﬁ"-’/q{:x#wlmﬂ PSS (ARS LA G /L(Llj/f

Spleadn = JeronntyS €D VGG el fS

P nAa.
Fos Data Entry Completion {Provide Initials) Completed by / "\“ f/ | QC by \} L j
{

O




®

O

FSDS Rev. 1

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)

Sheet No.: SM-

SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Logbook Page No.: , I

Field Logbook ID: /W aAWiha / L";Z @D? k [

Necropsy Date: ():} (?_\ -3 CP’(—; ? Personnel Initials: {_LL“
Small Mammal Field ID: SM- (< - A' - 3 - (

[SM - station ID - transect 1D - trap# - animal#]

Animal Weight (grams): ‘O"{ (initiaf)

(wio uterus it pregnant)  Sex (circle one):_@ F UNK

2% S MSSUE.4 S TISSUE #4
SMI ESO  STO gsw, ESO (sto/ sw
" LNG LGl LN ' L ING
Other: Other:

0347

03¢%

2

FOD

B

@ FD 11

TISSUE #8.

. STO

SMI

ESO  STO SMI

ESO
LGI LNG LGI LNG LGI LNG
Other; Other: Other;
FS FD 8 FS FD T8 FS FD B

TISSUE- #1055 ¢

ESO STO SMI ESO STO SMI
LGI LNG ' LGl LNG
Other: Other: Other:
FS FD T8 FS FD T8 FS FD B

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)

Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNC = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

comments: _ T vnal z L AYA 7’_-( zﬂa.f QX e UM Eeidy /C-v/pjo\

- Val > -
%{MA = WeropuayS e40)  Pletatd (rn Uy frus IS

For Data Entry Completion (Provide Initials) Completed by ﬁ% - I QC by -') £V I
i




FSDS Rev. 1 ‘ Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: 4/?4 ima ’ L 4 @303 /( ] /] Logbook Page No.: ' 0

J
Necropsy Date: Ef: [P DT Personnel Initials;éf

Small Mammal Field ID: SM— K - A - { 1_ l

[SM - station ID - transect ID - trap# - gnlrgfly
-~ O 0 B‘-f /{N’Vﬁ\e U-/eljf ‘gg' ) -
Animal Weight (grams): c) Y (initial) (wlo uterus if pregnant)  Sex (circle one): @ F UNK

v

'- #3 FETISSUE #4555
STO SMI ESO [(STO SM
Lal NG LG LNG’
Other: Other: Other:
0o/ 03502 ozaY

STO
Gl NG Gl NG LGl LNG

Other: Other: Qther:

FS FD T8 FS FD B FS D T8

S g TISSUE # 10k
ESO STO Smi ESO STO SMI
LG) LNG LGI LNG
Chther: Other: Other:
FS FD 1B FS FD B FS FD B

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LGI = large intestne; LNC = lung
Field QG Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blagk

Comments: Kﬁ 7[‘/7 /&"Wd /%(7(/&‘7/ ) g ()‘/fA/ MJ:’A.»(’

N e el bl o Q)éf(frmt—vj /{,j;z.o/n 2%

JC B rysc v

| For Data Entry Completion (Provide Initials) | Completedbys™. £4/,, | aCby (LW l
20N




FSDS Rev. 1 ’ Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
: SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: //(' AVAAY I L 0/3 @’Obk \ Logbook Page No.: I O
Necropsy Date: O & -A C—()C’\ Personnel Initials: éi E

Small Mammal Field ID: SM-— @ - A - 5 :'l - ,.1

{SM - station 1D - transect ID - trap# - animal#]

Animal Weight (grams): l '?« 0 {initiaf) (wio uterus it pregnant}  Sex {clrcle one):@ F UNK
CTISSUE 82 : - TISSUE #4757
ESO  STO uﬁﬁ )| Eso _.sT0  swmi ESO 0. ] sMm
Gt \@ NG LG LNG
: Other: Other:
o~ -
0s ©309 030F

$
(rs) 0 B @ D T8 g )

YR TISSUEL#SE S i o B S TISSUE #8
ESO STO M ESO S8TO SMmi ESO STO SMi ESO STO SMI
LG! . LG! LNG LGt LNG LGI LNG
Other: Other: Other: Other:
0306
[Fleld'QC Type - -
O s T FD
el @ FOTB FS 8 FS FD TB FS FD TB
ESO STO SMi ESO STO SMi ESO STO SMi
LGl LNG i LGl LNG LGI NG
Other: Other: Other:
“(irela onié): . FS FD TB FS FD TB FS FD TB

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex}
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMi = small intestine; LG = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Q %émuieo = 2 vO NS d edd VA (Lad (o Ge PUS

[For Data Entry Completion (Provide Initials) l Completed by {H/ 1 QC by ‘] W
) }




FSDS Rev. 1

Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: -/l/;ﬂ W) Vnat { LOE} @f;v k
Necropsy Date: Q Q/_; W O (1{_

Small Mammal Field ID; SM- J« - A - 1

[SM - station ID - transect ID - trap# - animal#]

1y (
Animal Weight (grams): j D .O {initial)

(w/o uterus if pregnant)

J
Personnel Initials: _ﬁﬁ

Sex (circle one):'

Logbook Page No.:

7

M) F UNK

ESO STO SMI ESO STO SMI
LGI LNG LGt LNG
Other: Other: Other:
FS FD TB FS FD T8 FS D T8

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI =
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

small intestine; LGl = large intestine; LNG = lung

walt

Comments: QA[@,, [ .\ioyu Al (f /[I {'uf/ﬁ;\c - -.’r'/
Lo y

Oy G (Aaié vig Ao bl by

SZesaln T zJQ vOrN S €62 INA %
v

: L0 r\,/7j

A ~
LFor Data Entry Completion (Provide Initials) Completed by lﬁ‘: ‘ QC by q ?K v J
-4 7

O




FSDS Rev. 1 ’ Sheet No.: SM-

Q | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: Mﬂwm.(( LOE} (’OOK ] 1 Logbook Page No.: }[
) -

Necropsy Date: Z / Za/ 2 7 /Personnel Initials: Zi ;’f
Small Mammal Field ID: SM- /K ﬁ - } 5— -

{SM - station ID - transect ID - trap# - animal#]

HE — .
Animal Weight (grams): ﬁ ) (initial) {w/o uterus if pregnant)  Sex (circle one): M @ UNK

< TISSUE-#2 & tAJISSUE #4
ESO STO ( SMI ESO_ STO  sMmi ESO /ST0) swmi
LGl LN @ LNG L LNG

Other: Other: Other:

ESO STO SMi ESO STO SMi STO SMi
LGl LNG LGI LNG LGI LNG
Other: Other: Cther:
FS FD B FS FD B FS FD ™

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tigsue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tssue Blank

Comments: U pro ria l, /a"’ 17 fpvn.a,ﬂ Q/!O/ JA/'/’ Y2 /‘ﬂ‘/l)

4% O S Ces S
{

0

| For Data Entry Campletion (Provide Initials) | Completedby<, A4/, . lacky 3/ |
RIANe \




FSDS Rev. 1 Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: 'Mgl- Wika ( LO/!) @wk { Logbook Page No.: __L{___

-~ . )
Necropsy Date: (/(2‘ - 20 OC’) Personnel Initials: ,&} g_‘_ '
Small Mammal Field 1D: S j}\ - /" - 2.—:{ - 3

" [SM - station ID - transect ID - trap# - animal#]

Animal Weight (grams): 1 Xl ‘ initial}

(wio uterus if pregnant)  Sex (circle one): M @ UNK

TISSUE 247

STO  (Sw )| Eso S1O s ESO 0, S
CING C;Gl D NG LG ING
Other: Other:

_0F6% O34 2

FD B SFS / FD ™ FS. FD B

STO ESO  STO  SMi
LGt LNG LGI NG LGI LNG
QOther: Other: Other:
FS FD B FS FD B FS FD 8

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESQO = esophagus; STO = stomach; SMI = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duﬂicate; T8 = Tissue Blank

] ~ 7 . " ]
Comments: :LLDL\’ ¢ r/ C K#J/Laz}' X g2 UNRKLECHe e, [ cwé{

Sl

')

P W /,. .

For Data Entry Compietion (Provide Initials)

]Completedby T/A / ] QC by }iv J

O

O




FSDS Rev. 1 Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
Ny SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

-~

Field Logbook ID: ﬂﬂw&w\q( L‘)‘L @*’30 /{ l ] Logbook Page No.: ‘ 4
Y

———— e

{
~f - G / 2
Necropsy Date: g/ /5 0 d )/ Personnel Initials:
Smail Mammal Field ID: SM- @ = /4 = 5 S J
{SM - station 1D - transect ID - trap# - animal¥]
Animal Weight (grams): { 2, (initial) (wio uterus if pregnant)  Sex (circle one): { M JF UNK
- TISSUE #1' ISSUE #2542 ]+ TISSUE#3 #5553
sTO M) ESO  STO @ ESO__STO  smi
Gl LNG LGl LN (LGl J LNG
h S
Other: Other: Other: Other:
4 7 Y D -
039/ 033] (370 0293
9 (Fs) 0 1B 69 P T8 ,Fy FO T8 fS) FD TB
) &) &
ESO STO SMI ESO  STO sMi ESO STO SMl
LGI LNG LGI LNG LG LNG
Other: QOther: Other:
FS FD TB FS FO 1B FS FD 1B

TISSUE #10%
STO SMI ESO STO SMI ESO STO Smi
LNG ’ LGl LNG LGt LNG
Other: Other:
::i’(areléoﬁé}':"ﬁ" FS FD 7B FS FD 1B FS FD TB Fs FD TB

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

»

Comments:

A
[ For Data Entry Completion (Provide Initials) Compieted bg N f & A‘l7 | QC by ] KW ]
=7 _rO’.\-\ ,




FSDS Rev. 1 Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: ,-’M’? W‘.w\q{ LO } @OD}(
Necropsy Date: 0 & -3¢ ’OC! Personnel Initials: ﬁ

Small Mammal Field ID: SM— ﬁ@ - /4 - q - |
[SM - station ID - transect ID - trap# - animal#)

Animal Weight (grams): l ( g\ {initial)

Logbook Page No.:

|+

(wo uterus ifpregnant)y  Sex (circle one): M @UNK

"ESO  STO /oM £SO (§ 0 sw
L6l =" Ll 1ING
Other:

Q350

8 SFS ) FD B

: Other; Other: Other: Other:

3 TISS TISSUE #15 vi bk TISSUE #8°
ESD STO M ESO STO SMI ESO STO SMI ESO STO SMI
LGl LGl LNG LG1 NG LGl LNG

253y

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large intestine; LNG

=lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments:

il

. ]
[ For Data Entry Completion (Provide Initlals) l Completed by ﬂF LQC by fi'-i W
. A ,




A

O

FSDS Rev. 1 ’ Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: M diminha ( é J J B‘I}k ! /1 Logbook Page No.: I ‘[

Necropsy Date: d/ 5' ()/ (’C ] Personnel Initials;

Small Mammal Field ID: SM— S . 6 _ 20 /

[SM - station 1D - transect ID - trap# - animal#]

Animal Weight (grams): J 2 "5 (initial) {w/o uterus if pregnant)  Sex (circle one):' @ F UNK
SMl ESO sMi ESO {sST0/ sSMm
" LN ( :9 LGI LNG
Other: Other:
563 036/
T8 “s) D TB Fs/ FO TB

LTISSUE #1057 TISSUE R TR s
ESO STO SMI ESO STO SMI
LGI ENG LGl LNG
Other: Other: Other:
FS D B FS FD B FS FD 8

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large Intesting; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: unre markalle  jndecnal sl (Zmérm—{?

{Rravme crils
L d‘

l For Data Entry Completion {Provide initials) Completed by~ ,ﬂy, I rn | QC by q’ﬁ]«/ J




FSDS Rev. 1 . : Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: ./%zmwm( [oa é@ok 1 Logbook Page No.: ) (/

Necropsy Date: (2 ¢4 - 50 0O ? Personnel Initials: _ﬁE

Small Mammat Field ID: SM- 5 — B - L/ - ‘
[SM - station ID - transect ID - trap¥# - animal#]

-
() .
Animal Weight (grams): lj. ( (initial) (wio uterus it pregnan)  Sex (circle one): CM 'FUNK

SSE ¥4
ESO /STO . Smi
LEGT="""ING
Qther:
S 0s ¢
“(circleone)=it] [ 7O C/ 8 @ @ s/ m
— )
: SELADTIS 2 BRI TISSUE #8550
ESO STO smi ESO  STO SMI £SO STO sMi
LG LNG LGl LNG LG LNG
Other: Other: Other:
FS FD 1B FS FD TB FS FD TB
ESO STO  Swi ESO STO  SMI ESO  STO  SMi
LGl LNG LGl LNG LGl LNG
Other: Other: Other:
FS FD TB FS FD TB FS FD TB

Sex Descriplors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

» 7
Comments: 10 vila / QX = [ ad ¥ 0 Jiex v/('r Lvé

NGB s Ooabo P27y

/P .
rFor Data Entry Completion (Provids initials) Completed by lw ~— l QC by ﬁﬂ\/ ]
' /




9

FSDS Rev. 1 ’ Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: ﬂ‘fW\ md ( L 37? @'mk ‘ Logbook Page No.: ’XZ

Necropsy Date: é'} 8 -39 -0 S) Personnel Initials: @[
. I4 |
Smalil Mammal! Field ID: SM— 5 - A - 9‘ 7 - l

{SM - station ID - transect ID - trap¥ - animal#]

— . —
Animal Weight (grams): ,-) & (initial) {(wio uterus it pregnant)  SeXx (circle one): M@{UNK
S TISSUE O i TISSUBRD: it - TISSUE 4 4<%
ESO/ STO SMI ESO STO s@l) o eso (STO. sMm
== LGl LNG G u@—“ - TG NG LGl = LNG
3 ez
Other: Other: Other: Other:
K " __;7 PR 4 « - .../“"
L0295 372 C3¥79 a3 45
s 3\ B N
B

{Frs) m (%9 FO T8 \@ FD (F9 D T8

TISSUE:#5

STO .S\
LGI QNGi
/
- Other: Other: Other:
—
‘ 0374
AadacTad /o)
(clicle ongyr s (FS ™ P @ P P B L
o

STO
LGl LNG LGl LNG LGI LNG LGl LNG

Other: Other: Other; Other:

FS FD 8 FS FD 1B FS FD B FS FD B

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMi == small intestine; LG} = large intesting; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Ficld Duplicate; TB = Tissue Blank .

Comments:

)
N
o
‘
=3
D

|
o
K

Wiy S¢€e1D UMM ¢ Lo IS

Ty A" A ] Y A T A

[ For Data Entry Complstion (Provide Initials) Completed by J{'P LQC by Lj})@’\/ l
+ 7




FSDS Rev. 1 : Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

. ’ H i &
Field Logbook ID: /1{ Amwwa / L 0} QOO K ' ,,'7 Logbook Page No.: M
Necropsy Date: r_‘:/; / 30// ik Personnel Initials; é‘é;i

(- 3
Small Mammal Field ID: SM—__ ) — /4 - D— [ _ l
[SM - station ID - transect ID - trap# - animal#]

V)i .
Animal Weight (grams): IILQ\ (initial) {wio uterus if pregnant)  Sex (circle one): (@ F UNK
x4 TISSUE #H HTISSUEL#2 73 TISSUE #3" , ISSUE ¥
@ STO SMi ESO STO SMt ESO STO SM! SMt
LG LNG e LN; @ LNG LG LNG
ther; Other: Other: Cther:
; 7 - vi)
(”/5” 04 a 700 0 35%

ﬁs) B (Fg O TB ﬁé m T8 "FQ FbO 1B

STO S
LGl (:LNGj LGl ING L&l LNG LGl NG

ESO

Other: Other: Other: Other:

0320

ﬁs) FD B F§ FD TB FS FfD TB FS FD T8B

2 T _ : O T TISSUE 2R
STO SMi ESO STO SMI ESO STO SMI ESO STO SM!
LNG LGl LNG o LG LNG LGI LNG
Other: Other: Other:
FS FD B FS FD B FS FD ™ - FS - FD B

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determing sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LGI = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Samnple; FD = Field Duplicate; TB = Tissue Blank

2
Comments: / LS8 021 //fl/g@d — ‘)[;’j '/'/:,- p [)JQ/M ’7{0 JZJC.A/?AW
/2t 2 . 45 I Aed \Fo

foraty<cac

For Data Entry Complerion (Provide Initials) | Completed by £/, . | QCby U f\n ~ |
==L LI

—


file:///CrCHM

FSDS Rev. 1 o Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
: SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: | /4 AWiva ( [ 0 ;}’ @73/( / Logbook Page No.: f é?

Necropsy Date: [_Qg ' 5(}‘ -0 Q Personnel Initials: th -
Small Mammal Field ID: SM- 5 - /4 - ) )\ - ( |

[SM - station ID - transect ID - trap# - animal#]

Animal Weight (grams): Lg 4 geivan (wio uterus if pregnant)  Sex (circle one): @ F UNK
ESO STO Mt
LGt LNGg/

Other:

GzT

FS FD 8

S TISSUE-#6
ESO STO SMi

LGl LNG

Other: QOther; Other:

FS FD B FS FO 8 FS FD B

TISSUE Mt o s
ESO STO  swm
LGl LNG
Other: Other
"Fleld QC Type _
 (cirsig oni: FS FD 1B FS FfD T8 FS FD TB FS FD B

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LG! = large intestine; LNG = lung
Field QC Type Descriptors: FS = Fiald Sample; FD = Field Duplicate; TB = Tissue Blank ’
AN 2 A’ O—r[‘-‘éﬂi

2 - . 7

Comments:

rFor Data Entry Completion {Provide Initials) Completed by ]q'f; l QC by { k \\/ I
Ny




FSDS Rev. 1 ' Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /W Avinima ( [’ 9‘3‘ Bﬁk { Logbook Page No.: t X

Necropsy Date: _C'(h =50 -0 q Personnel Initials: f";)j:' -
Small Mammat Field 1D: SM— S /4 - ‘{ _ (

[SM - station 1D - transect ID - trap# - animal#]

i L |
Animal Weight (grams): ‘ / . O (initial) (wio uterus it pregnany)  Sex (circle one): ( M/ F UNK

TISSDE %2

ESO STO Sw | ESO (8

@ LNG LGl

STO

SMi
LNG

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large intestne; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Fleld Duplicate; TB = Tjssue Blank

5 ~ g
For Data Entry Completion (Provide Initials) TCompleted by !I' N ‘ QC by ]E G; I

I+




FSDS Rev. 1 Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)

O

SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: | /VZ 4 mma { LO*’} BODk l /) Logbook Page No.: _ l g

Necropsy Date: fg 3 f)// J4 7 Personnel Initials:

Small Mammal Field ID: SM- -5 -/ ; - 5 —}

{SM - station ID - transect 1D - trap# - anima‘l#]

118
Animal Weight (grams): _| 7. (initia)

{(wio uterus if pregnanty  Sex (circle one):. ( M ’F UNK

ESO ST0 / SMI , ESO STO SMI ESO [ STO, SM
LGI ' LGI LNG LGl LNG
Other: Other? - Other:,
F/ Lo g
5257 02y} g32Y

ﬂgmm S/ D TB @FDTB

A{circle one)s’s

FS FD B FS FD 8 FS FD T8 FS FD 1B

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex)

Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank ’

Comments:

y;’?rc'ﬂf,e/s?ia&'

[ For Data Entry Completion (Provide Initials) 1 Completed by <7, Agé/n o I QC by M/ —I

/




FSDS Rev. 1 ’ Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /17 QWwwma / O 6%‘)"’/( Logbook Page No.: ! g

Necropsy Date: %~ 50 ’O? Personnel Initials: Aé
Small Mammal Field ID: SM— 5 14 - ’

[SM - station ID - transect ID - - trap# - animalg]

Animal Weight (grams): ' J b (initial) (w/o uterus if pregnant) Sex (circle one) @ F UNK
15 S TISSUE #4'%
ESO <SCAREL
G~ NG
Other: Other: - Other:
o .

0s9¢ 0%93 05 G4

/._\. o ZEN oy

( FS Y FD B (’ FS/ FD L] ( FS FD 1B

STO  smi
LGl LNG

ESO

FS FD L}:] FS FD B FS FD TB

(clrde one_r_: =

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissua Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LG = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: _Zy Yo v a0 {/ OX -J)b(—- LA el ALLN

P '/,nodg-ﬂs Cul o r‘{-é

Sppleen = Jle sy Sz oo VAo Yo frin)

| For Data Entry Completion (Provide Initials) | completed by /441}— 1 acby :’”z\/\/ |
7/




FSDS Rev. 1 ’ Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
X . SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: / ‘f‘l Wina { (/7/7 @39 k ' /] Logbook Page No.: l 7

4
Necropsy Date: ‘Y/ 14 / al Personnel Initials; i{“és
Small Mammal Field ID: SM- »S - @ - ) 3 - J

{SM - station ID - transect ID - trap# - animal¥]

Animal Weight (grams): / ( q (initial) (w/o uterus if pregnant) Sex (circle one):' M@ UNK
T TISSUE. #2 2468 TISSUE #3738 TISSUE 24"
(E sTO  smi ESO STO (s /| ESO_.sTO  sw eso (sfo/ sm
LGl LNG LGH LNG ﬂ_'él LNG LGI LNG
Other: Other:
¢S5/ JdLe0

“'(;r"::f;)‘: ﬁs ™ T8 @ b T8

L TISSUE #6 4
ESO STO SMI ESO STO SMI ESO STO SMI
LGl LNG LG! LNG LGl LNG
Other: Other: Other:
FS FD B FS FD B FS FD i

Other: Other: Other: Other:

FS FD 8 FS FD ™ FS FD B FS FD ™

(circig-one): |

Sex Descriptors: M = male; F = female; UNK = unknown (cannot delermine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments:, 7 /t"fld'"/h (:l/"f’ﬂS%’*/'{( G ///‘ //\ éof 70/‘0/0”
/DLCZ o . | /r’_(/é““ fiocd A Sl Jarvapg. At Vfesrins ST
for  bishhAnea, ODHhevredise  UpvemavrKad/e /ﬂjor.maﬂ

mu’)( e ternal’

ya)
Q [Crone ch Us

rl;r Data Entry Completion (Provide Initials) Completed by <35, £, A‘ l QC by g){ \l\/ l




FSDS Rev. 1 i Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: / 4‘( W ipa ( LQ. @%k ’ Logbook Page No.: _| l

i
Necropsy Date: _C)\ 9\ - 30 'O C‘? Personnel Initials: [9'2‘-’
Small Mammal Field ID: SM— 5 - 8 - 3 -j -J |

{SM - station ID - transect ID - trap# - animal#]

i( < R
Animal Weight (grams): ‘)\ D (initiaf) (wio uterus if pregnant)  Sex {circle one)( M/ F UNK

o~

T .- TISSUE #125.4%
ESO STO SMI £SO STO- SMI - ESO STO sMmi
LG LNG LGI LNG LGl LNG
Other: Other: Other:
FS FD 8 FS FD T8 FS FD 11:]

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)

Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = farge intestine; LNG = lung

Field QC Type Descriptors: FS = Fieid Sample; FD = Field Duplicate; TB = Tissue Blank .
Ry
1 4

Comments: _ e vnal ,/ % x’a[t A O A I%A (L TR Nt 'é(:,/,“é

Sepcaor = Y /oSt | A bl fod 1)
i

Vi

For Data Entry Completion (Provide Initials) Completed by f- f/ IQbe Qf.\/\/ l
' ) /




O

FSDS Rev. 1 ' Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: ﬁ/{ aimima { L ©9 Q”)J /( l Logbook Page No.: _| ] '

o 7 -
Necropsy Date: (R3¢ O?f Personnel Initials: AZ"

Small Mammal Field 1D: SM~ 5 - B - ] - l
{5M - station ID - transect ID - trap# - animal]

Animal Weight (grams): . 0 {initial) (wo uterus if pregnant)  Sex (circle one):' M @NK

ESO STO é@ J| eso__sto SMI
Gl LN -

Other:
Os 24
GSJ? FD B

STO SMI ESO  STO SMI ESO STO SMI
LGl LNG LGl LNG LG LNG
Other: Other: Other:
FS FO TB FS FO 1B FS Ff TB

YISSUE #1275
STO  Smi
LGI LNG

PO R i FS FD B FS FD ™ FS FD ™ FS FO 8
_{ci! e-:one):'.-_.;

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intesting; LGI = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicatei TB = Tissue Blank

-

Comments: (= r\(w"nlf vl et ( 'Z( /1 vl? 4 )VE«{/ (GLLIND Y AF s r% a_é’;/é/

L

W U
SALLR = RO My Qi) sl ulad S

v

For Data Entry Completion (Provide Initials) l Completed by ﬁ'{: [ QC by 'l '@ [;C l
1 /




FSDS Rev. 1 : Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook 1D: M divima, / LOT;’L PVX)/( / /1 Logbook Page No.: 1 CF

2 l/
Necropsy Date: «Z / ?Z)/ O/ Personnel Initials: Z 4l

Small Mammal Field ID: SM- \5‘ — A - { - I

{SM - station ID - transect 1D - trapi# - animal#]‘

Animal Weight {(grams): / 3 g {initial) {wo uterus if pregnant)  Sex {circle one): M @UNK

ESO STO LNGSW ESO @ SMi
e LGk LNG

Other: Other: Other:

“TISSUE" #5 : _
ESO STO __sMi ESO STO  SMI ESO  STO STO  SMi
e LN§ ) LGl LNG LGl LNG Gl LNG
Other: Other: Other: Other:
OS¥D
L@rd"@ FS FD 1B £[S FD B FS FD TB FS Ff T8

ESO STO SMI ESO STO SMI ESO STO SMI ESO STO SMi
LGl LNG LG LNG LG} LNG LG! LNG
¥ Other: Other: Other: Orher:
(e rcl&{m ]:‘-J_i FS FD T8 FS FD T8 FS FD TB FS FD B

Sex Descriptors: M = male; £ = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = smali intesting; LGl = large intesting; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Fisld Duplicate; TB = Tissue Blank -

Comments: Unréewma Vf‘l é/f’ /N '&’rﬂ_ﬁfp M/ @/[(:7{7:/;’}(4.,”

7y

J@Wﬁ S elS

v

e

LFor Data Entry Completion (Provide Initials) Completed by, /6’ e I QC by G{CD ' l
eran 7




FSDS Rev. 1 Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: // dﬂ /AL
Necropsy Date: 7 / )’ / Personnel Initials;
Small Mammal Field ID: SM— ~) ? J

idl

[SM - station 1D - transect ID - trap# - an]mal#]

Animal Weight (grams): ,'L ( {initial)

Oj po"% ( ) Logbook Page No.: )’?

(wio uterus it pregnant)  Sex (circle cne): M @ UNK

-TISSUE #1.0: - ; TISSUE™#3': 5: SSUE #4'%:%
Eso) sro SMI ESO STO g ESO . STO SMi ESO /ST Smi
1Gl LNG LGl LNG e NG LGl LNG
Other: Other: Other: Other:
" .
045 % 047l 54973 buat
[
ﬁs) ™ (;s/) FDO B f'sl b T8 (f-‘ﬂ FD
N’ —

ISSUE:#5° “TISSUE #8 -
ESO 870 Ml STO SMi
LN LGl LNG LGl LNG LGl LNG
-
H Other: /] B Cther: Other:
legl
9 ¥7>
FS FD T8 FS FD B FS FD 8
STOSSUE ‘#1075 T TISSUE #1153
ESO ST0 SMI ESO STO SMI
LGI LNG ’ LGl LNG
Other; Other: Other
FS FD B FS FD B FS FD B
Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMi = small intesting; LGl = large intestine; LNG = lung

Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: [ JArCinay kf:/ /L;) /7 #Q«gﬂ

&&i) m'm?/ /

Q [ ’/A/‘/‘uf( 753

bor Data Entry Completion (Provide Initials)

| completed by ST Aol 1 al OC by

L%
/




FSDS Rev. 1 ) Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: // lq m e ( L 3"‘ 8 bk ) Logbook Page No.: ; 3
Necropsy Date: _() H-31-0 9 Personnel Initials: gt'

Small Mammal Field ID: SM— g - ( - ’ , - I
[SM - station ID - transect ID - trap¥ - animal#]

Animal Weight (grams): f 2 : l (initiaf) (wlo uterus if pregnant)  Sex (circle one): M @UNK

2 TISSUE #3°

33, g

ES0 _sT0  sw | EsO €0 SM
(@ e LG NG
Other: Othar: Other: Other:

L 04Y92 0999 0500 0s70
ﬁs: 0 T8 ﬁsr) T8 @ D T8 G o
== g

RS B2
STO SMt
LGI LNG

FD B FS FD ™ FS FD B FS FD ! .

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMi = small intestine; LG = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sampie; FD = Field Duplicate; TB = Tissue Blank

Comments: ‘/ 5( \Lu Vx/ac

Seadabe = Yrrovitg S0D M ms uda kS
3

[ For Data Entry Completion (Provide Initials) l Completed by // ~ IQC by j‘ I(h’ |
'- ¥



FSDS Rev. 1 ’ Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
| SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: J% Wi ( é} g BDO/( ! /) Logbook Page No.: }3

Necropsy Date: Q/'/ 3 '}I D 0} Personnel Initials:

Small Mammal Field ID: SM—- 5 - ( - 7
[SM - station ID - transect ID - trap# - animal#]

{
Animal Weight (grams): l ?‘ K (initiat) {w/o uterus if pregnant)  Sex (circle one):@F UNK
’ ISSUE.# ITISSUE #3. CETIEBUE 4
ESO STO st) ESO 0 SMI ESO @ SMmI
LG LGI LNG LGY NG
Other: Other: Other:
2500~ Q50 {150/
fs) FO 1B (r;s) FD ™ @ FO 7B
: 1S TISSUE . #8°+ 5.
STO SMi Eso s'To SMI ESC  STO SMI €SO  STO sM
@ LG!  LNG LGl LNG LGI  LNG
Other: Other: Other:
5’ /1
Fb 1B FS FD B FS FD TB FS FfD TB

iél"él o ne’):'?'_'-‘_f FS FD B8 FS FD ™ FS FD 8 FS FD 8

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

- . 4 ra’ A . 4 /
Comments: P804 AL LA - J ) [T
Pus, Plhatyo (@dernal MM‘MM
<toloy, mmmmm A

£y rmw,}s'(u 5
i (

0

I For Data Entry Completion (Provide Initials) ] Completed by 5 ﬂ /:ru,n\.

/

/




FSDS Rev. 1 : Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) O
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS )

. A ] H -
Field Logbook ID: % 4Ming { L ’7;1 @a’? k / Logbook Page No.: ; J
Necropsy Date: OQ A6 Cj Personnel Initials: éz i

Small Mammal Field 1D: SM- j - ( - 1( - /

[SM - station 1D - transect ID - trap# - an:mal#]

Animal Weight (grams): J:? O (initial) (wo uterus if pregnant)  Sex (circle one):- M @NK

Field ac Type \

, < < TISSUE M £ 58T 140 U NISSUE: #125°5 0
ESO STO SMI ESO STO  SMI ESO  STO SMI
LGl ING LG LNG LG! LNG
Other: Other: QOther:
Fietd °°T“"1 FS F T8 FS FD T8 FS FED T8 FS FD TB
(circie-one):::

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

I For Data Entry Completion (Provide Initials) I Completed by W QC by q ’ l‘\/

[ ]




FSDS Rev. 1 ' Sheet No.: SM-

O ' LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS
Field Logbook ID: M d g { L ?/7 60«9 K { Logbook Page No.: 9‘2\
Necropsy Date: c<¢ 3/~ OC\: Personnel Initials: ﬂj

Small Mammal F;eld ID: SM- f A 5- - 2

[SM-stat:on ID- transectlD - trap# - animal#]

Animal Weight (grams): { ( (initial) (w/o uterus if pregnant)  Sex (circle one):QF_ UNK

0513

i Held QC Typq .
. T
'T-.(cltcle one) (FS) FD T8 FS FD B FS FD B FS FD B
TISSUI S TISSUE #107% TISSUE #1 3.5 STISSUE #1222 7]
STO SMI ESO STO SMi ESO STO Smi ESO STO SMmi
LG LNG LGI LNG ‘ LGI NG LGt LNG
Other: Other: Other: Other:
.'-Fleld ac Typ '
- 8
i circls: ona) FS FD B FS FD TB FS FD TB FS D

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM) = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

comments: _ 42 vna (. / Exesal Ofams | ix R e bl
S?J%% = ﬁgajw;; t2:0 WPy (el JU S
v -

l For Data Entry Completion (Provide Initials) Completed by /j{ S IQC by ( ‘Ul\/ J




FSDS Rev. 1 ) Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) O
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: M Ama ( // Oyl @’)Vk l Logbook Page No.: 21
Necropsy Date: O@ - 3/ - G q Personnel Initials: [:iE

Smail Mammal Field ID: SM— j | - 4 - 1 - (

{5M - station ID - transect ID - trap# - animal#]

- . 3
Animal Weight (grams): ] J ) l (initial) (wio uterus if pregnant)  Sex (circle one): M I\E )UNK

Field QC Type /(’ )"
circleonay | § 7S/ FD
. oS

FS FD B FS FD B FS FD 8

STO SMI ESO STO SMI ESC STO SMl
ING : LGI LNG LGH LNG
Other: Other:
_f(t_ﬁl"t:i&g e ) bl FS FD 1B : FS FD B FS =) B

Sex Descriptors: M = male; F = femaie;lf!NK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: __ - A ¥ 4 : ' ( -"ﬁ-t’léc.é/é

- ) - - 7 Y -
’\'0/'?1& Ga_= (&mmu7 Seua pURHECH (o f1, R

O

A e e
For Data Entry Complefon (Provide Initals) Completed by // /—" ' QC by ﬂ I( ‘A/ |



@

O

FSDS Rev. 1 Sheet No.: SM-
LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS
Field Logbook ID: ﬂ Ampma l L 23 D’G’D k ‘ /7 Logbook Page No.: D‘ \

Necropsy Date: b/ /5° 1/ D1
Va4 '

Smalt Mammal Field ID: SM- S

_ D

’ e
Personnel Initialse 1 2
\

¥

[SM - station ID - transect ID - trap# - animal#]

Animal Weight (grams): ’ 3 ‘ 2\ (initia})

(wio uterus if pregnant)  Sex (circle one):' M @UNK

ESO STO SMi
LGI LNG LGI LNG LGI LNG
Other: Other: Other:
FS FD ™ FS FD ™ FS FD B8
NSSUE #1045 L TISSUE #1172 1SS 2:
£SO STO SMI ESO STO SMmi ESO STO SMi
LGI LNG ’ LGl LNG LGt LNG
Other: Other: Othar:
FS FD ™ FS FD T FS FD B FsS FD B

{circlé one):-:

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments:

{rneyeme /‘kfl‘o[)/lg IrL] 'r[(’fl"zf%l/{ '&/véﬁ‘ /"."t"“f)

£ vt oS
‘ 7

AN

LFor Data Entry Completion (Provide Initials) Completed by™5, f;j‘, - ;_‘ I QC by (Tl K l/\/ l
v oo ;
/




FSDS Rev. 1 ' Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: M@Ww\u { L Oa, gOOk ]
Necropsy Date: () R -3/- G Q Personnel Initials: égé

Small Mammal Field 1D: SM— 5 - p - 0 _ {
[SM - station ID - transect 1D - trap# - animal]

)|

Logbook Page No.: g

Animal Weight (grams): } [‘ l (initial)

{w/o uterus if pregnant) Sex (circleone): M @ UNK

-TISSUE #1

THISSUE #4 1

ESQ/ S0  SM | ESO STO  SM | Eso sTo  (smi /| Eso (Sfo 0J s
=7 LGl LNG TG NG LG LNGQ LG

. “TLNG
Other; ‘@f'i Other: Other: Other:

0S5 37 oS 3/

6\ D TB (FS: D T8 (Fs) 0 T (Fs! D T8
Z & —

FS FD 7B FS FD B FS FD B FS FD B

__(_rcle oneL

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LG = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Dupficate; TB = Tissue Blank
Yy o220 ‘-/[o—é’( £

[

Comments:

N . Vs
HU/&"!.’C@ = KD"‘/;"}GL‘?' Sl WA (s lo Fg

.

‘
| For Data Entry Completion (Provide Initials) | Completedby JAF]~ | aCby
£

Nc:-

0




FSDS Rev. 1 ' Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
‘  SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: ﬂ I VM( L 0} @00 k l / Logbook Page No.: A ?

7 /- /. .
Necropsy Date: ()// —5,/7/ ¢ 7 Personnel Initials:
Small Mammal Field ID: SM- 5 - O - ’ q - l

[SM - station ID - iransect ID - trap# - animal#]
it - o~

Animal Weight (grams): ‘L ? {initial) {wio uterus if pregnant)  Sex (circle one): M @UNK

: TISSUE #1555 # TISSUE:#2 i HITISSUE 47 )

ESO STO SMI ESO STO SM STO SMi ESO ST0 SMi
LGt LNG LGI LN:G—/ LNG LG LNG

Other; Other; Other: Other:
J53s 7533 0536 053Y
iﬁfs) O T8 @ FO B @ D B (ﬁs) D TB

5= CTISSUE #6 58] NSSUE #7 CTISSUE #8~:+7Y
ESO  STO _.SW ESO STO  SMI ESO STO  sMi ESO STO  sm
LGH @ LGl LNG LGl LNG LGl LNG
Othar: Other: QOther: QOther:
“Field GC Typ

FOO T8 FS FD 1B

 circid ovel:”

TISSUE T TISSUE M1
ESO STO SMI ESO STO SMI
LGI LNG : LGI LNG
Other: Other: Other:
Fleld'QC Typ )
] FS FD B FS FD 8 FS FD B FS FD B8
(circle:one):-:

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intesting; LG! = large intestine; LNG = iung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: (2o 0F ﬁw’ykf«tgt/‘l /1474’//1’?”'/&5'4’)(/ '“é/‘)(%’/l/uﬂ/z

(2.5 1y 2y S

S

L AL
[ For Data Entry Completion (Provide Initials) J Completed by, é,’,[ /rxLQC by I\JLV\/ ]
g ’




FSDS Rev. 1 ’ Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: ﬂflm W!q,/ b?} @aa//\ t Logbook Page No.: 1]

Necropsy Date: 0 €~r Al-( ,\'g‘) Personnel Initials: é’ l‘/

Small Mammal Field ID: SM- '-S - D - ) l -
{SM - station 1D - transect ID - trap# - animaig]

Hy - -
Animal Weight (grams): | / P :Z' (initial) (wio uterus it pregnant)  Sex (circle one): éﬂ /F UNK

ESO STO (SMI_, ESO STO SMil ESO TO SMI
Gl ING @' NG LGl ~— LNG
Other: Other: Other:

0538 0549 0s~¥0
@ FD B8 @ FD B

ESO STO SMI ESO STO SMI ESO STO SMI .
LGl LNG LGl LNG LGl LNG
Other: Other: Other:
FS FD TB FS FD TB FS FD TB
I . TISSUE. #10° S ¥ -
£SO STO SMI ESO STO Ssmi ESO STO SMi
LG LNG ’ LGl LNG LGI LNG
Other: Other: Other:
FS FD ™ FS FD ™ FS FD T8

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex)
Tissue Type Descriplors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: L;

eodel

VP s ﬁ/ il

S‘&/zf) LN T §40 mm.t;ﬂ P A (b e i

) 4 £ 4 A
fFor Data Entry Completion (Provide Initials) [ Completed by 1/ I QC by qi \/\/ J




)

Q Y ratiysces

FSDS Rev. 1

Field Logbook ID: /174 t@;m/ LOG‘ RCOF / J Logbook Page No.: ;2)
g/ s/ /07

Necropsy Date:

Sheet No.: SM-

Smalt Mammal Field ID: SM-

|
Animal Weight (grams): l s b (initial)

s

P

Personnel Initials:

-

g

[SM - station ID - transect 1D - trap# - animal#]

.—‘.

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

(wio uterus if pregnant)  Sex (eircle one): @ F UNK

STO gsw?r ESO__ STO SMI ESO @ SMI
LGl LN LNG LG LNG
Other: Other: Other:
73 . ../
D5%3 NoPa 0545

FS FD T8

Other;

ESO STO SMI
LGl LNG

Other:

Other:

~Field QC Typ -
i {elrdie. one) (

FS FD ™

FS

'(t.:lrcle one)

FD

8

FS FD 8

FS FD B

FS FD B

Sex Descriplors: M = male; F =

female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl =

Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments:

large intestine; LNG = lung

Liuss /4)/74"#: /ﬁjﬁnﬂ]ﬁ’ym (-W‘/)O/f’( */?‘i/(é’//'

23

/2 /» t/‘—' A

OFhp ST rire s rEA AL G PO /'/Lg/ {J/W/; ne, 7

rFor Data Entry Completion (Provide initials)

] Completed byS'./fjt/-./MfFﬂJ QC by ﬁ KW J

'l




FSDS Rev. 1 ' Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /V/‘ 1mm4 [ LOJQ Qfﬁk ’ Logbook Page No.: P ]
Necropsy Date: @'g '31 ‘G‘? Personnel Initials: ﬁE

Small Mammal Fieid ID: SM— 5 - p - [/ - ]
[SM - station ID - transect ID - trap# - animal#]

Animal Weight (grams): l/ ' -5 (initial) (w/0 uterus if pregnant) Sex (circle one): N@‘ UNK

e A ISSUE M
Eso (ST0 ) sm
LGRS LNG

s Other: Other:
0S4/ 0S92 | CSS2Z
@ fm T8 @ FD TB ( FS FO T8

A o—

CTISSUE #8774

ESO STO SMI ESO STO SMi ESO STO SMmi
LGt LNG LGl LNG LGI LNG
Other: Other: Other:
FS FD B FS FD B FS FD 8

AR 5 T TISSUE #12%"
ESO STO SMi ESO STO SMI ESO STO SM
LG] LNG ' LGI LNG LGI LNG
Other: Other; Other:
FS FD B FS FD T8 FS D TB

‘feirete oneye -

Sex Descriptors: M =male; F = female; UNK = unknown {cannot determine sex) -
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: 4 - X

A p
I—For Data Entry Completion (Provide Initials) Completed by M e I QC by ;‘<I ﬁﬁk/ J
7T ¥




FSDS Rev. 1 ' Sheet Mo.: SM-

O ' | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
‘ ' SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: ./%I'lmwwl l/z)}; @\‘0!} k ) /] Logbook Page No.: ;Q

)
Necropsy Date: ? S /r 0] Personnel Initials:
-~ .
Small Mammal Field ID: SM- S A -5 |

[SM - station ID - transect ID - trap# - animal#)

Animal Weight (grams): J b 1 ? (initial) (wio uterus if pregnant)y  Sex (circle one): @ F UNK

T . _ TISSUE ‘#4°.:7% ]
SMI ESO STO SMI ESO fs\n) SMi
LN LNG LGl LNG
Other: Other:
4557 05469

B (FS) FD B (1-(8) FD B8

FISSUE: #8711 .
ESO  STO SMI
LGi NG Lal LNG LGI LNG
Other: Other:
FS FD TB FS FD 1B

: ; L TISSUE #12"
ESO STO SMI ESO STO SMI
LGI LNG LGI LNG
Other: Other:
FS FD TB FS FD B

‘Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex}
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intesting; LGI = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: 925 fidad 22V l/k’}' é’ /0 Y44 74’7’}’% ,@%%7/’4‘2—/

Low AT kY

O

: N
FFor Data Entry Completion (Provide Initials) Completed by 5+ krz/ h{ ,.‘.l QC by {} (S\ \,\/ l

/




FSDS Rev. 1

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)

Sheet No.: SM-

SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /V 4 WA VA [ l

ok |

Necropsy Date: C E %/ @q)

Small Mammal Field ID: SM— 5 - p - 7 - (

[5M - station ID - transect 1D - trap# - animal$]

i 6 —
Animal Weight (grams): /£ .9 initiay

Personnel Initials: !a "'

(w/o uterus if pregnant)  Sex (circle one): M @

~\

Logbook Page No.: l ]

SUTISSUE #1 72 A !
ESO 1 s10 sm £s0 7 sT0.
LG LNG LGF - LNG
Other: Other: Other: Other:
LYW N - - o
1__05<0b Q555 oS58 (IS53
iyt ﬁe,/ FD T8 s/ m S, FD B @ D TB
T A TISSUE' #5-L. F i TISSUES . 5 TISSUE #75 YR
ESO  STO S ESO  STO SMI ESO STO SMi ESO STO SMI
LGl (\_319/ LGI LNG LGI LNG LGl LNG
QOther: Other: Other: QOther;
0554
g 055
2 I ( FS) FD Té FS FD B FS FD TB FS FO TB

A ——

ESO STO SMI ESO ‘STO SMt ESO STO SMI STO SMi
LGI LNG _ LGI LNG : LGl LNG LGI LNG
Other: Other: Other: Other:
FS FD T8 FS FD 8 FS FD k=] FS FD B

Sex Descriptors: M = male; F = female; UNK = unknown {cannot dstermine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LGI = large intesting; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments:

~ Oxgm

wsrlistedalils

- a )
(7‘.-'2'2/4" i = W /.’:\Q(.»/«( Ceiny
: .

CA G € ote F1e 2

[For Data Entry Completion (Provide Initials)

Completed by

IQva

O



file:///nalNo

FSDS Rev. 1 ) Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /V/ IMima [ L")O Q%CO'L‘ ! Logbook Page No.: 9‘ {
Necropsy Date: C i -C (i Personnel Initials: 42:

G
Small Mammal Field ID: SM— S /4 (- |
ISM - station ID - transect 1D - trap# - anmal#]
Animal Weight (grams): ! {l‘( (initial) (wio uterus if pregnant)  Sex (circle one): <m F UNK

SRR

LTISSUE #3704
ST0 SMI

STO sl
LGl NG

04572, OY 54

@FD TB FS FfD (1B FS FD TB FS FO T8

ZTISSUE #9 T 310 i 2
ESO STO SMt ESO STO Smi ESO STO SMi ESO STO smi
LGt LNG LGl LNG LGt LNG LGt LNG
Other: Other: Other; Other:
FS FD T8 FS FD 7B FS FD B FS FD 8

' —(clrcle 3’3@5{}

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intesting; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

—

Comments:

Andemialt ex gy - AN pue Lo -8

.iz-lf-_L,"n 77

=]
P

W)

[ For Data Entry Comgletion (Provide Initials) l Completed by IH /’l QC oy q ( ] '
/ 1




FSDS Rev. 1

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)

Sheet No.: SM-

SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

|

Field Logbook ID: l/W‘(W}W / L%} GOOk

Necropsy Date: _ () qa -6t - (0Y

{
Small Mammal Field ID; SM- S

Personnel Initials: ££

2 .

{SM - station ID - transect ID - trap# - animai#]

Animal Weight (grams): l(( ,‘i (initiaf)

Logbook Page No.: ; L(

3

(w/o uterus if pregnant) Sex (circle one): M @)NK

E : S TISSUE: #3 SR ATISSUR e
ESO STO (/SMi_s| ESO TO SMi ESO 1O/ SMmi
LGl y NG LGl LNG
Other: Other: Other:
-~ ’ .
0Y69g ovbhk | JYE
Fs ) FD B @ FD TB ﬁsj FO 7B
_).“"/ to
ESO STO SMi ESO  STO SMi ESO  STO sMi
LGl LNG LGl LNG LGI LNG
Other: Other: Other:
S F T8 FS FD TB FS Ff T8
- TISSUE#¥IE TISSUE:
ESO  STO SMi ESO STO sMml
LGl NG LG! LNG
Other: Other: Other: Qther:
“Floid GC Type -
(clrclionels FS FD TB FS FD TB FS FD TB FS FD T8

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex}
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large intesting; LNG = lung

Field QC Type Descriptors: FS = Field Sample; FD = Field

frosal

~
¥

Comments:

Duplicate; TB = Tissue Blank

{4 QyJ( Q é&_

4 4
———Spetsn = oo Seus Wi (G A

— A~ ~
[ For Data Entry Completion (Provide Initials) Completed by M rQC by Ql\/\/
L4 v / .



FSDS Rev. 1

®

Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)

SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

q 05
Field Logbook ID: / Ay / LOL gﬁvk , ) Logbook Page No.: ,l)
Necropsy Date: g / / / 29 Personnel Initials:
Smail Mammal Field ID: SM- S - F - ? - I
: [SM - station 1D - transect ID - trap# - animal#]
Animal Weight (grams): 9" T (initial) (wio uterus if pregnant)  Sex (circle one): | My F UNK
iyt ey R o S CTISSUE ‘#4770
Gy STO sw ESO STO ESQ.__ STO Sm ESO STO SMI
LGl  ING e LN T LNG LG! @
1 Other: Other:; Other: Other:
0 Y78 H477 04179 Y70
éfs) FO T8 FS) FD TB ﬁs) FD @) b 1B
T
TSSYETHE, TISSUE #7% TISSUE #8
@ Smi ESO STO SMI ESO STO Smi
LG LNG LGI LNG LG! LNG
Other: Other Other:;
FS FD TB
ISSUE ‘#10° o2 ; AT TISSUE #1258
ESO STO sMi ESO STO SMI ESO STO sMmi
LGl ING LGl ING LGI LNG
Other: Other: Other:
(ci ey m .l FS FD T8 FS FD T8 FS FO T8 FS FD T8
Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMi = small intestine; LG! = large intestine; LNG = lung

Fiald QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; T8 = Tissue Blank

(r,,w ‘é‘lﬁ'/x/[; «n C 'f'qrumi‘ou’f‘&/},fe /M’/l
fJAK»thlhul‘_«

Fg:t culg(s{zg, Potre [108A Subm, HBD
bm In ,QLn/Z‘Jr /‘ﬁﬂfﬂlﬂ// Jfr D/étf‘)[’oji
e D afi2

For Data Entry Completion (Provide Initials)

| Completed by-s, £l L,,S = OCty (\/\/ |
M




FSDS Rev. 1 ) Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: _/'7 4impad { L on BC}?/'{ / Logbook Page No.: 2 D(
o J
Necropsy Date: QC), - C;I -0 o) Personnel Initials: A E

Small Mammat Field ID: SM- -S - A - ]? - (

ISM - station ID - transect 1D - trap¥ - animal#]

Animatl Weight (grams): l-f‘ ( (initiaty (wio uterus if pregnant)  Sex (circle one): M@’UNK

S

CE
et 1 1 LNG

T : TISSUE #1208
SMi ESO  STO SMi ESO STO SMi
LNG LGt LNG LGI NG
QOther: QOther: Other:
Fleid QC Ty |
i rdeme) Fs FD TE FS FD B FS FD ] FS FD ™

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESQ = esophagus; STO = stomach; SMI = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriplors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: _f‘mg ﬂgé LXGm - {,)-r}f Du((7 Crain [ -0 ¢
Wenal Dvawm - < g V00~ Dagoalt o iz

e (it ]

Py a Fa
Cjau&um - anulsuu iNndau nJ.rJiu;

| For Data Entry Completion (Provide Inifials) | Completedty b~  Jacty QA L/ |
’ T



FSDS Rev. 1 ' Sheet No.: SM-

Q | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

. | 4 ”
Field Logbook ID: /17 1Wimae / Lal;; Qr)a /( [ Logbook Page No.: 2 4
Necropsy Date: /jﬁ’ -0l - (":q, Personnel Initials: /. 2 [-

Small Mammal Field ID: SM~ 5 - A - , 6( - . |

ISM - station ID - transect ID - trap¥ - animal#]

Animal Weight (grams): }3 ?' (initial) (wfo uterus if pregnant) ~ Sex (circle one): M @’UNK

1SSOE 47
3{e) SMt

15 LT TISSUE #1158
SMi ESO STO SMI ESO S§TO SMI
LNG LGI LNG ’ LGI LNG
Other: Other: Other:
oo T8 FS FD 8 FS FD 8 Fs FD B

‘(circlé one}: -

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LG! = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

no A

Comments: 12 \/ v "- . _ .
: f Lan vS':/-\a '\IMJD\C'K)

Ppgpa = !?c.,ﬁ\gx,xiﬁé i NG (_uﬁ }{»LS

‘)7,

4
For Data Entry Compiation {Provide Initials) J Completed by lm - l QCby \ l&/ J
2 7




FSDS Rev. 1 ’ Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: Aﬂww\ai [N‘l @\DK { /. Logbook Page No.: A€ |

:./Y
Necropsy Date: / '/ / 57 Personnel Initials:
Small Mammal Field ID: SM— S - TA x ? [ - [
,LHV'JG-LWQJ J}\ a- ISM - station ID - transect ID - trap# - animalt]
Animal Weight (grams): _ | (\ 1 (initial) (wo uterus if pregnant)  Sex {circle one):' @ F UNK
LA TISSUE L S [ AT S TISSUETHS: L ITISGUE 94 B A
ESO) STO sui ESO sTO SMI ESO TO SMI ESO g STO) SMI
Gl NG e LG LNG L LNG
Other: Other: Other: Other:

badls 0453 kAR (49|

/FSjFD ™ [F’é) Fb T8 ﬁb) FO B /P T

£SO sTo m
el (NG

M

Other:
D455
ﬁ‘s FD B FS FD T8 FS FD 8 FS FD T8

ETISSUE #9 T : “TISSUE #1115
ESO STO Sl ESO STO SMt ESO STO SMI
LGI LNG LG} LNG LGl LNG
Other: Other: Other: Qther:
FS FD 7B FS FD TB FS FD TB FS FD 7B

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments iff'z)f' ‘f‘/h /f’f/d‘*/' C(A»O/ /ue /4/d;m> . //d/qu / /é)_(/rl"«
A 22 oo vl S i

’I’V g ‘k).’d'/"f— nw-_lj

s

rovpywsevs

l For Data Entry Completion (Provide Initials) Compieted by <5, 7\%\/;/ 7S5 MT QCby W‘\/ ]




FSDS Rev. 1 ' Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
o SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS
, N
Field Logbook ID: /0/' Y va, ( [ 2 (/9 @Oé)/( ' Logbook Page No.: 25_
Necropsy Date: () (7\’ Cl-¢ ',"a' Personnel Initials: _@zg
-~ . q
Small Mammal Field ID: SM—_ -5 — F - 4 - ]

[SM - station ID - transect 1D - trap# - animal#]

il _
Animal Weight (grams): I/ . X (initia) {(wio uterus if pregnant)  Sex (circle one): F UNK

3 TISSUE :#
ESO __STO SMI Eso (sto ./ swmi
LGl - ING LG LNG

ESO . sT0 &éi,.‘,/?
Other: - Other: Other:
00 O0Y88 | _0Y§g

ﬁé) D B fS) D TB Fs /0 TB

Sex Descriptors: M = maje; F = female; UNK = unknown (cannot determing sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

= B e

Comments: _{Y k ¥ A L’ LPLC N~ (i £ 2 YA a .-,;/('r’.@'»[lf ; L
Im‘\k . {] K e » % k. j

7 lobes . Sauwocd TsCups i forviua

L

Lrwe

n & AT < ynyp
v D N |

Q Snplsva {’_PJ OB SO S WA ccladius
v i

l For Data Entry Completion (Provide Initials) Completed by ,jH; I QC by .]i‘,\/ J
TV L)
/




Sheet No.: SM-

FSDS Rev. 1
LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS
Field Logbook ID: /‘7 dhnbng / L d¢ QOD /( ’

Necropsy Date: O CJ -02 -0 ?

Small Mammal Field ID: SM- 5 - E

[L -

[SM - station ID - transect ID - trap# - animal#]

Animal Weight (grams): ' 5 : U((miﬁal)

Logbook Page No.: ;)' 7

J —
Personnel Initials: ﬁj bl

{wfo uterus if pregnant) Sex (circle one): @ F UNK

TN TISSUE #1_ - t., - TISSUE #27 5% T et Sy 2 T)SSUE #A-S
STO  m ESO STO ('SMi ESO _STO  Sm ESO (ST0_ 7 smi
Gl LNG (e -Gl S ILNG LG ‘NG
Other: Other: Other:
o413 O/ 22 CY3IY
Fb TB 8 _@ FO TB fS; FD T8

L1:]

(circié-one):- FS FD FS D TB Fs D 1B
Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = small intestine; LG! = large intestine; LNG = lung

Field QC Type Descriptors: FS = Fleld Sample; FD = Field Dupiicate; TB = Tissue Blank

Comments:

4 L& LM)*Q&@ L (-‘ C:/m,yl

Tt nal G - h‘l J—r S'ﬂ e Ia\.(f-.f. oMl agl:z:
‘»’vm .80 = kb;'bm-—’:S(’ 217 IhEaAad Cule Fus
AN .
LFor Data Entry Completion (Provide Initials) rCompIetedby m/ | QC by K V l




FSDS Rev. 1 o Sheet No.: SM-

() | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
o SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: /4 Aiming { La;j RGO/K \ Logbook Page No.: *”)’C(
Necropsy Date: ( \/? : 09 xé) 3 Personnel Initials: Z![ -

P s 7 ]
Small Mammal Field 1ID: SM- 5 - b - ’ z - (
[SM - station ID - transect D - trap# - animal#]
L) --)
Animal Weight (grams): I Ki. ) (initial) (w/o uterus if pregnant)  Sex (circle one): @ F UNK

0 ! sT0 sMi
~—1ai LNG

Other

043 0934 0938 | _oYyo
@FD 8 G_’s: FD T8 S , Fb TB @ D TB

ITISSUE- #5 HE S - | LT e
ESO STO ésw ESO  STO SMI ESO  STO SMi ESO STO SMl
G

LGl

Other: Other: Other: Other:

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: _{=x Y0 ynal 0 Y'/.'i.'m_ Ln omav loc bk

For Data Entry Completion (Provide Initials) Completed by ﬂ? J QC by ') ((,' VV J
v / L}




FSDS Rev. 1 ’ Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: M4W‘W\w[ LO? QU‘JK l Logbook Page No.: :)‘g
Necropsy Date: LJ / Uj G q Personnel Initials: zg:{ e

Small Mammal Field ID: SM-— 5 -~ j: - }{

{SM - station ID - transect ID - trap# - animaf#]

P
Animal Weight (grams): | b ( (initial) (wlo uterus if pregnant)  Sex (circle one):@F UNK

iTISSUE. #2555 TISSt 5#4

0 ST0 (oM Es"og-i“ TO - sw ESO T0 ] smi
LG M @ NG “ING
Other: Other: QOther: &S@L_ﬂﬂ

043 ? WA X4 643 ]
{@ F T8 ﬁ FO 1B @ D TB

S S

7

1

TISSUE #67. _ “TISSUE 2 .
ESO STO SMI ESO STO SMI ESO STO SMI
LGt LNG LG! NG LGI LNG
Other: Cther: Other:
FS FD T8 FS FD B FS FD B8

T ] : ”TISSUE W12l
810 SMi ESO STO SMI ESO STO SMI ESO STO SMI
LNG LGI LNG LGS ING LGI LNG
Other: Other: Other:
; (&rcle of e]' .'_ FD B FS FD B FS FD TB FS D T8

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LG! = large intestine; LNGi = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

: 1 : 7 ' o
Comments: X {-g“vﬂ‘aé- ! O ain ~ st [7.\4' (‘c‘/sl* (o (L Gron
P
_._"-Z:/Jaﬁ&m&Q_uo_;ﬂaaaa_:_u,mMW,/fm His

zj‘{;ﬁ_;)/xﬂn = friQr’nnu’/ Sl NaAad il 1145

I For Data Entry Completion (Provide Initials) | Completed by { }1"\ l QC by Q@\/\/ l




FSDS Rev. 1 ’ Sheet No.: SM-

O | LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
o SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: / 24 V‘{}ly_@f{ LO; Rmk ‘ Logbook Page No.: .;)‘ g
Necropsy Date: Oq ¢ .Q {)Q Personnel Initials: g@z ;

—

Small Mammal Field ID: SM— 5 - F - , L’/ - l
{SM - station ID - transect ID - trap# - animal#]
S— W oo 1 ()
Animal Weight (grams): y (initial) {wio uterus it pregnan) ~ Sex (circle one): M (E "UNK
L T NISSUE #3 F2) SEVUAUISSYE A i
ESO 0 SMmi eso{ _STQ:  SMmi
Gt / ING tat-— LNG
Other: Other: ’ Other:
0 YL OYYF | QIS

4“ LY =
@ FO B @.FD i} (s F@ T8

i TISSUE #8755
ESO STO  SMI
LGl ING LGl NG LGl LNG
Other: Other: Other:
FedocTvd € Lt FS FD B FS F B FS D B

| {clrcle ong): "

Sex Descriptors: M = male; F = female; UNK = unknown (cannot determine sex)

Tissue Type Descriptors: ESO = esophagus; STO = stomach; SMI = small intestine; LGI = large intestine; LNG = lung

Field QC Type Descriptors: FS = Field Sampile; FD = Field Duplicate; TB = Tissue Blank P
20 ’ '

Comments:

- n R .
Q SR = fe Zihey SC 2L A (abio P11 §

v

| For Data Entry Completion (Provide Inifials) | Completedby  4f— | acby QKW |
N
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FSDS Rev. 1 Sheet No.: SM-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS)
SMALL MAMMAL TISSUE COLLECTION FOR TEM ANALYSIS

Field Logbook ID: N dhnmg ( L an B:)ok ’
AXeh -~ O (‘/
Necropsy Date: 0 ] "(_) J ‘C 1

\ Personnel Initials: @£

. - - 4
Small Mammal Fleld ID: SM=__ > _ r -3 |
: [SM - station ID - transect ID - trap# - animal#]

Animal Weight (grams): )l’ . g (initial)

Logbook Page No.: ;)’ ' ?

{wio uterus it pregnant)  Sex (circle one)@ F UNK

TISSUE ‘84 4.

£SO

L

sT0/

SMI
LNG

STO  swm sM
LGI LNG LGI LNG LGI LNG
Other: Other:
FS FD B FS D B
THSSUE #12:7 50
STO SMI
LGl LNG LG LNG
Other: Other:
FS FOD B FS FD B

Sex Descriptors: M = male; F = female; UNK = unknown {cannot determine sex)
Tissue Type Descriptors: ESO = esophagus; STO = stomach; SM! = smallintestine; LGl = large intestine; LNG = lung
Field QC Type Descriptors: FS = Field Sample; FD = Field Duplicate; TB = Tissue Blank

Comments: CS(\C( f M(‘} LQ\(‘ ama (Un Ky L’L(a-/(cﬂ

- a2

: £
()'\_LS"\ (L 1taLe a ﬂ-b"tvn 1 +€

A -\Po-/nmk’;um

63"‘9""9"‘ = i{om’nu'z SCus  PAAPr Coalia h«,&

| For Data Entry Completion (Provide Initials) | Completed by [:H.’/ Jacry Yl

i

O
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SMALL MAMMAL TRAPPING LOGBOOK




Libby Superfund Site Operable Unit 3 Standard Operating Procedure

\rewste

AN

Page ) of A~
LIBBY OU3: Small Mammal Tnptlng Log (Rev 1)

Station ID:_fhe *v i ¢ Field Logbook ID: L?(TR o3 Logbook Page No.:_ ¢ 7 3
PR T e e | e[S | Aot
nmm
SeinVE T & [ OE M oa & A INw. SN 93¢
‘n‘:“!}-‘c“ awe i W | DNE My ) [g;l‘\ SA A ,,\j.-/\(:l i
ALY [ peeren] M \ DE Mm% |AD_ Oa N A Vins
S S hwan] x> | DE MU |AD Oa A A N
| ALY P EN SN I QEm [aD o0a o | A | N C% N0
| SRS oo N3] 1 | Deme b Bh o | A A
| o laa | S1hm-R-N i b \ DEiG |AD Oa N N BA L Y ULL3%
| Q 0% 1asioq bapoA S NEMO [ab oaA ™ | A [N~ J31:33
Rulcisy Engen |G DEMG |AD O A A 1- 34
e e log pm&-A 36 i D EMG |AD D4 oA N B
un}}tioc\ m-f- A 3 | [ NEMU AD_ QA r A Nine 3. 53
v oy PmAAR ] N IneEmO lap oa > | A
o, 1] 89 KA G| | DEMo_|aD oA oA N o wa 2N
Stbhalon MMAAISY | 3 nEmo ab 04 > | A [Neae 9 uS
shalay fim icAlYs \ DEme |ab oa A
owiralos [amtepnl 70 | ) NEMG |ab oa A
ba\palosy hmpp[as [ 1 JVUPCMIAb G4 ™ | A [ N~ $:63
Notes:

Age Categories: JV = juvenile; IM =

immature; SA = sub-adult; AD = adult; OA = old adult
[1] If multiple animals are collected from the same trap, they should be assigned unique sequential identifiers.

{2] See SOP MAMMAL-LIBBY-OUS3 for species identifier codes; some mammals may not be identifiable to species (record genus).




Libby Superfund Site Operable Unit 3 Standard Operating Procedure

|

Nrewse-\ A
Station ID: P\t‘_&‘.",h ~L

LIBBY QU3: Small Mamm{l
Field Logbook ID:__ U o1 Buoia 89

| Trapping Log (Rev 1)
S yon N

Page RAof

Logbook PageNo: {\ | IS iG

[~ Collection Yransect I Trap [Animal#  [Genus/Species Lifestage Captured Notes of Field-Obscrved Physical
Datelime  |ID #  |iseeNote 1] |[see Note 2] (circle one) pive(d) Abnormalities (if any)
hh:mn
0‘51‘?’“‘ SR pwm-b-ng 4% Rl VS MQ’ ?\:D :0:,:\ ii AN N~ shseryed

s o tey fomoe a3 \ DEmolap oa 7 1 A Nin 6 bseyed

O INSS it pf OS |4 MPCM A oa 7 LA fAes e e bean

e 33\ 83 pvotef] 53 i NEMNS AD_OA N cal tosceves |

Q)%_'\3h\0\ s foNG S U i APCm [3b oa 0 s U

Qu\3e\eq Bmte Al 3G | | e S M |ab_ oA " N « \

o \3ey A aa] | NFC m ;&’D ;% LA |-

oa\30N\0 bk n{aG | S | pEMT AD_OA LN L i

0% 3010y fumheh [5 | | DFmo | B S T A [ -

Ce\3c\0% hmhonr | 1% { DE M & R{) % >A N v

OX\36 ) 09 fvehen] 9 \ DEMO b oa > | A | i

IV M SA
AD QA
IV iM SA
AD _OA
EAA M SA
AD OA
IV IM SA
AD _ OA
PAY iM SA
AD __OA
JV ™M SA
AD OA
Notes:

Age Categories: JV = juvenile; IM = immature: SA = sub-adult; AD = adult: OA = old adult
[1] If multiple animals are collected from the same trap, they should be assigned unique sequential identifiers.
[2] See SOP MAMMAL.-LIBBY-OUS3 for species identifier codes: some mammals may not be identifiable to species (record genus).




Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Page jof |
- N
ewmse ™ T LIBBY OU3: Small Mammal Trapping Log (Rev 1)
. Moo amey Bod
StationID:_§u ¢ S i vm o Field Logbook ID:__ Logbe e % 1 Logbook Page No.;_3
Colleciion Transect | Tyap [Animal# |G i i Captured i " §
p |Anim enus/Species Lifestage Ap! Notes of Field-Observed Physical
%%;ﬁf b #  |[see Note 1] |[see Note 2] (circle one) 62:5 }ﬁ; Abnormalities (if any)
phemm] .
R ot o 5 ~— - 1
o Ml hpg-B ] A \ BAWA 2 B, SA Pe [N e Neayr Nenm gt
| P . ; JV M SA !
O fay 1o fym-p~Bl (£ ) DE MG AD l(I)v,lx - A N e,
ot log baepnl i |1 NP OEMN|AD oA I
IV M SA
AD OA
JV M SA
AD__ _OA
IV M SA
AD OA
JV ™M SA
AD__ 0OA
IV ™ SA
. ‘AD  OA
IV IM SA
AD OA
IV M SA
AD OA
IV M SA
AD OA
IV IM SA
AD . OA
IV M SA
AD OA :
vV ™ SA
AD OA
IV M SA
AD _OA
vV M SA
AD _ OA
JV M SA
AD OA

Notes:

Age Categories: JV = juvenile; M = immature: SA = sub-adult: AD = adult; OA = old adult

{1] If multiple animals are collected from the same trap, they should be assigned unique sequential identifiers.

[2] See SOP MAMMAL-LIBBY-OUS3 for species identifier codes; some mammals may not be identifiable to species (record genus).




Libby Superfund Site Operable Unit 3 Standard Operating Procedure

|

Page | of_|
" feesecX S LigBY OUB: Small Mammg! Trapping Log (Rev 1)

Station ID:__ "\ ¢ ‘*«‘*tw\q Field Logbook ID: L..‘ :\\ N Logbook Page No.: ,"3 t\"
[ollection — TTransect [ "Trap [Animal# |Genus/Species |  Lifestage Captured Notes of Field-Obscrved Physical
?}:‘ﬁﬂa%/';"f ® # |[seeNote 1] [[see Note 2] (circle one) ﬁm{‘} Abnormalities (if any)
naanm -

0%t e fynbee AN | | NE MG %’3 r'(?\;a z‘: A N s CU Yy
o v loy fnbe [ 20] | DE MC |ap o8 AN Minea G923
Oy \_:J-u.. }s;ﬁ-g S5 M - - 3\-\ \ p?’\ W A %ﬂ &A - A N osar 1 C. GG
e 2Lea bmfe =t | > %P C M A Oa S~ [ A INeae 0Ly wiag
ceg e pared2G] > IDEMC Jap oa | A [Vea: Gl ¢S
Ot wlosbme|)O] 1 Inemc lap dn % 1 A Inen Ohs 9-3)
0%\ joy fymen( 3 | | DEMG {aD o4 A | 939

AD 0OA

JV ™ SA

AD OA

IV IM SA

AD _ OA

IV ™ SA

AD OA

IV M SA

AD  OA

JV. M SA

AD 0A

JV ™ SA

AD OA

IV M SA

AD _OA

IV ™ SA

AD OA

IV M SA

AD OA

Notes:

Age Categories: JV = juvenile; IM =

immature: SA = sub-adult: AD = aduit; OA = old adult
[1] If multiple animals arc collected from the same trap, they should be assigned unique sequential identifiers.

[2] See SOP MAMMAL-LIBBY-OU3 for species identifier codes; some mammals may not be identifiable to species (record genus).
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Page | of |
Vremy N D LIBBY OU3: Smal} Mammal Trappmg Log (Rev 1) '
Station ID:_Duidir .~ Fiekd Logbook ID:_/0.55 T 2 weid » Logbook Page No__ U
Collection Transect [ Trap [Animal # [Genua/Speci Lifest: Captured Notes of Field-Obscrved Physical
p [Animal n pecies ifestage otes of Fic! SCTV ysical
ﬂ’,’,‘,,‘,';ﬁ'f;‘,{'{' b #  |{see Note 1] )[see Note 2] (circle one) A'“eé ; Abnormalities (if any)
h:fam]
Q""’.}bi?ﬁ"‘ Smep. B | M | DEmo . J/’\VD I& SA A f\)."\: y e Gs L 3
Subuley bmeren (%] 0 PEmy [ab oa AN Moo Negw Uh: s
—— ™ o -
eulrsisy biwa-ple |1 DE ma_ |AD O AT N one C9:¢%
o : ~ . [V SA 9~ g
L i ioy Byim-Rep (20 \ DEmMmL AD_OA ) Noane O 1%
-~ - J . PO
o bl on [smetep | 3€ I N PO AD__On aN MNeing. cb, c% 34
oot (88 [y 6033 || NPy |AD  Oa A | Nim  shsrcved S5 Y3
L A
a\xtisy bmRp [ | DE MG [ab oa > | A Nene shanrvid 6605

IV ™M SA

AD__ OA
IV TM ™ SA
AD __OA
JV ™ SA
AD___OA
TV M SA
AD __OA
JV ™ SA
AD OA
IV M SA
AD _OA
IV, M SA
AD___OA
JV M SA
AD OA
IV M SA
AD 0A
TV ™ SA
AD OA

Notes:

Age Categories: JV = juvenile; IM = immature: SA = sub-adult: AD = adult: OA = old adult

[V} If multiple animals are collected from the same trap. they should be assigned unique sequential identifiers.

{2] See SOP MAMMAL-LIBBY-OUS3 for species identifier codes; some mamimals may not be identifiable 1o species (record genus).




Libby Superfund Site Operable Unit.3 Standard Operating Procedure

Page 1 of
\ caw sesd A LIBBY OU3: Small Maml?al Trapping Log (Rev 1)

Station ID:_f0_ -~ 3 Field Logbook ID: -k‘?s Kie "EI} LogbookPageNo:_ (& 3™ &8
[ Collection Transect ni - Capiared otes of Fic erve ica
B o | v [ [t | s [ |
av30 (H sm-sa jov || DEMO |ab oa > | A Neo . T AR
d\3u | o m-3-n| € \ DEMy |AD ©a ° A Niwc O\~
om\au\c)"\ A > B § \ Di ng |apoa > | A M Q%™ R\
owzoloy jsm-S-p|\| L OEMG lap oA o | AN 09- 3 Y4
bavde oy Imw3-ali- | o DEMYB |ap oa > [ A 0133
pelzslog fsmspfa-l | 1| D EM o |ab on " A ©1-50o
Ogfzofoq fsminfan | DEMmD [ap_Ga ™ | A L0 o
R3fod |wealr | U lpemoip S 3 [TA Neonc Ry
%1z} Yoy bms-ald { DEMO I4b Oa 4 N 3% 30
w13 0 sav-plM | WS My [0 BR A i ‘a 3x
R\ 2V 1 sms-N & { 0 E Mulap oa A + 31
of\ziles fimtndy |\ BEWECMAD O o | Do %-%
VW \eRhes-al Y | A DEMO  lap o0a > | A IMea QL5 % 3¢
0\{ se\ sncy M 8 | T [witem Jap o il %T;DL
DY Y ( DE MO jab  0A N L
0%\&16‘\ yma-n] Y L Jweem [2h Bh A T A [Ne Obg ' ENE
e | ¢ lonbwms-N1R ] | JoBEmaolap oa ™ | A RN
Notes

Age Categories: JV = juvenile; IM = immature: SA = sub-adult; AD = adult, OA = old adult
1] 1f multipie animals are collected from the same trap, they should be assigned unique sequential identifiers.
[2] See SOP MAMMAL-LIBBY-OU3 for species identifier codes; some mammals may not be identifiable to species (record genus).




Libby Superfund Site Operable Unit 3 Standard Operating Procedure

]

Page D, of &
Tl rans e\ N LIBBY OU3: Smt;'ll Mammal Trapping Log (Rev 1)
StationID:_© W.-d Field Logbook ID: _ <3~ BesRy Logbook Page No.:_9~%
Collecilon Transect [ Trap [Animal# [Genus/Species |  Lifestage Captared Notes of Field-Observed Physical
mﬁl{/’;f 1D # |[see Note 1] |[see Note 2] {circle one) ﬁszﬁ; Abnormalities (if any)
MmN
ostloy Josy Jomes WY | DE MO ?I:rf) Y :: A D57
es] sijog fwes-hlws | | [ WeeMm [ap oa A 9:00
ovoyles Jsme sy | A DEtG fap 0 | N 1:9Y
on| oy Lo pa-S-a 3R] MNP m [Ab %‘\ N 20 ¢
Rt Loy Jymes-pl33 | from lap Gh | A 9=10
oy lag {0y [sm-3-p3 L [Mftem|d B ST A 9:149
T W —IM SA
AD OA
V1M SA
AD OA
IV 1M SA
AD OA
WM —SA
AD OA
IV ™ SA
AD OA
IV M SA
AD OA
EAA SA
AD DA
TV SA
AD OA
IV M " SA
AD OA
WV M SA
AD OA
W 1M SA
AD OA

Notes:

Age Categories: JV = juvenile; IM =

immature: SA - sub-adult; AD = adult; OA = old adult
[1]1f multiple animals are collected from the same trap, they should be assigned unique sequential identifiers.

[2] See SOP MAMMAL-LIBBY-OUS3 for species identifier codes; some mammals may not be identifiable to species (record genus).




Libby Superfund Site Operable Unit 3 Standard Operating Procedure —l
Page { of |
\ cor s\ B LIBBY OU3: Small Mammal Tramimg Log (Rev 1)
staton ;O W- 3 Field Logbook ID:__\\ ,"‘3 A Logbook PageNo.: {3
Collection ransect | Trap |Animal# |Genus/Species | Lifestage Captured Notes of Field-Observed Physical
F[,’;me ID #  |[seeNote 1] |[see Note 2] (circle one) ale.:' }A; Abnormalities (if any)
hhimin) ™ ]
®[30fey bms-p| [ ]| | DE Mo _|ap 7 :: A Wenr (8t 0%
oo oy Bm-sBlS | 1 IpE MO AD oA = | A Iniae lol Vi
D\\3°’0c‘ yimos B Y ' DEMU [AD 0A A Nene (03
OWsthoofoms-glad | | | QEmo [ Bh > A 10-39
Qw30 lon fmspi3s| 1 DFE MO |aAD O > A (0,23
TV ™ SA
AD QA
Q IV 1M SA
AD OA
IV iM SA
AD OA
iV M SA
AD OA
W M SA
AD OA
EA'A M SA
AD _OA
WV M ~— SA
AD  OA
IV M SA
AD OA
IV IM SA
AD OA
A ™
AD OA
JV IM SA
AD OA
JV ™M —SA
AD QA
Notes:

Age Categories: JV = juvenile; IM = immature; SA = sub-adult; AD = adult; OA = old aduit
[1] if multiple animals are collected from the same trap, they should be assigned unique sequential identifiers.
[2] See SOP MAMMAL-LIBBY-OUS3 for species identifier codes; some mammals may not be identifiable to species (record genus).




Libby Superfund Site Operable Unit 3 Standard Operating Procedure : j
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Age Categories: JV = juvenile; IM = immature; SA = sub-adult; AD = adult; OA = old adult
{1] If multiple animals are collected from the same trap, they should be assigned unique sequential identifiers.
[2) See SOP MAMMAL-LIBBY-OUS3 for species identifier codes; some mammals may not be identifiable to species (record genus).
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Age Categories: JV = juvenile; IM = immature; SA = sub-adult: AD = adult; OA = old adult
[1] If multiple animals are collected from the same trap, they should be assigned unique sequential identifiers.
[2] See SOP MAMMAL-LIBBY-QU3 for species identifier codes; some mammals may not be identifiable to species (record genus).
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[2) See SOP MAMMAL-LIBBY-OUS3 tor species identifier codes; some mammals may not be identifiable to species (record genus).
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Age Categories: JV = juvenile; IM = immature; SA = sub-adult; AD = adult; OA = old adult
[111f muttiple animals are collected from the same trap, they should be assigned unique sequential identifiers.
[2]) See SOP MAMMAL-LIBBY-OUS3 for species identifier codes: some mammals may not be identifiable to species (record genus).
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APPENDIX F
FIELD PHOTOGRAPHS
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® OU3, Transect D, Photo 3
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QU3, Transect E, Photo 1

QOU3, Transect E, Photo 2
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OU3, Transect E, Photo 7

OU3, Transect F, Photo 1

QU3, Transect F, Photo 2
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QOU3, Transect F2, Photo 3

) OU3, Transect F2, Photo 4

QU3, Transect F2, Photo 5
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Mammal Data
- Field
Transect Species Collected Genus/Species Weight Length Logbook Number Number Traplog UTMW UTM N
Date ID Location of Survey, Long Trap # Animai# (C Name) Code {9) {em) Sex Pg.No. Alive Captured Kept Sheet Long Lat Notes
8/27/2009 SM-R-A  Kootenai National forest (Transect A) 5 1 Peromyscus maniculatus DEMO 11.4 15.2 M 2 Yes 1 1 1 609211 5369865
{Deer mouse) .
8/27/2009 SM-R-A  Kootenai National forest (Transect A) 11 1 Peromyscus maniculatus DEMO 171 16.5 F 2 Yes 1 1 1 609197 5368853
(Deer mouse)
8/27/2009 SM-R-A  Kootenai National forest (Transect A) 26 1 _Peromyscus maniculatus DEMO 12.5 14.6 F 2 Yes 1 1 1 609168 5369794
{Deer mouse) .
8/2772009 SM-R-A  Kootenai National forest {Transect A) 27 1 Peromyscus maniculalus DEMO 14.1 15.9 F 2 Yes 1 1 1 609165 5369782
. {Deer mouse) .
8/27/2009 SM-R-A  Kootenai National forest {Transect A) 29 1 Peromyscus maniculatus DEMO 20.1 171 M 2 Yes 1 1 1 609159 5369773 Bol fly larvae noted in FSDS but not weighed.
X X {Deer mouse) ..
8/27/2009 SM-R-A  Kootenai National forest (Transect A) 32 1 Peromyscus maniculatus DEMO 16.4 15.2 F 2 Yes 1 1 1 609157 5369760
(Deer mouse)
8/27/2008 SM-R-A  Kootenai National forest (T ct A) 1 Peromyscus maniculatus DEMO 14.1 15.9 F 3 Yes 1 1 1 609141 5369726
: (Deer mouse) ) .
8/27/2009 SM-R-B  Kootenai National forest (Transect B) 1 1 Neotoma cinersa (Bushy- BTWR Unk Unk Unk 3 Yes 1 0 1 607891 5368638
tailed woodrat)
8/27/2009 SM-R-B  Kootenai National forest (Transect B) 15 1 Peromyscus maniculatus DEMO 16.5 165 . F 3 Yes 1 R 1 607888 5368601
(Deer mouse) .
8/27/2008 SM-R-B  Kootenai National forest (Transect B) 17 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 3 Yes 1 0 1 607882 5368566
o pine Chipmunk)
8/27/2009 SMR-B K i National forest (Ti B) 29 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 4 Yes 1 [1] 1 607868 5368511
o pine Chipmunk) :
8/28/2009 SM-R-A  Kootenai National forest (Transect A) 26 2 Peromyscus maniculatus DEMO 11.8 146 M 6 Yes 1 1 1 609165 5369792
. (Deer mouse) )
8/28/2009 SM-R-A  Kootenai National forest (Transect A) 31 t ' Peromyscus maniculatus DEMO 20.6 17.8 M 6 Yes 1 1 1 609156 5369770
(Deer mouse) )
8/28/2009 SM-R-A  Kootenai National forest (Transect A) 36 1 Peromyscus maniculatus DEMO 20.8 17.8 F 5 Yes 1 1 1 609127 5369752
. (Deer mouse)
8/28/2009 SM-R-A K i National forest (T ct A) 56 1 . Peromyscus maniculatus DEMO 148 178 F 5 Yes 1 1 1 609107 5368669 UTM N_Lat was 5363669 in field note book, number
’ (Deer mouse) presented is correct
8/28/2009 SM-R-A  Kootenai National forest (Transect A) 57 1 Peromyscus maniculatus DEMO 20 17.8 F 5 Yes 1 1 1 609109 5369664
. ) (Deer mouse)
8/28/2009 SM-R-C  Kootenai National forest (Transect C) 14 1 Peromyscus maniculatus DEMO 16.2 17.1 F 7 Yes 1 1 1 608684 = 5368050
{Deer mouse)
B/28/2009 SM-R-C  Kootenai National forest (Transect C) 20 1 Peromyscus maniculatus DEMO 15.4 16.5 M 7 Yes 1 1 1 608679 5368032
(Deer mouse)
8/28/2009 SM-R-C  Kootenai National forest (Transect C) 23 1 Neotoma cinersa (Bushy- BTWR Unk Unk Unk 7 Yes 1 0 1 608680 5368051 UTM N_Lat was 5368051 in field note book, number
tailed woodrat) presented is correct
8/28/2009 SM-R-D  Kootenai National forest (Transect D) 4 1 Peromyscus maniculatus DEMO 10.7 146 F 8 Yes 1 1 1 609134 5369943
(Deer mouse)
8/28/2009 SM-R-D  Kootenai National forest (Transect D) 18 1 Peromyscus maniculatus DEMO 11.2 15.6 F 8 Yes 1 1 1 609103 5369881
{Deer mouse)
8/28/2008 SM-R-D  Kootenai National forest (Transect D) 22 1 Peromyscus maniculatus DEMO 14.3 16.5 M 8 Yes 1 1 1 609108 5369892
(Deer mouse)
8/28/2009 SM-R-D  Kootenai Nationa) forest (Transect D) 29 1 Peromyscus maniculatus DEMO 153 174 F 8 Yes 1 1 1 609120 5369920
{Deer mouse)
8/29/2009 SM-R-A  Kootenai National forest (Transect A) 3 1 Peromyscus maniculatus DEMO 104 14.8 M 1" Yes 1 1 2 609209 5369885
. {Deer mouse)
8/29/2009 SM-R-A  Kootenai National forest (Transect A) 19 1 Peromyscus maniculatus DEMO 13.6 149 F 11 Yes 1 1 2 608178 5369823
’ (Deer mouse)
8/20/2009 SM-R-A  Kootenai National forest (Transect A) 25 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 11 Yes 1 0 1 608166 5369791
pine Chipmunk) .
8/29/2009 SM-R-A  Kootenai National forest (Transect A) 48 1 Peromyscus maniculatus DEMO 18 17.8 F 10 Yes 1 1 1 609121 5369697
(Deer mouse)
8/29/2009 SM-R-A  Kootenai National forest (Transect A) 49 1 Peromyscus maniculatus DEMO 194 17.1 M 10 Yes 1 1 1 6098120 5369638
(Deer mouse) .
8/29/2009 SM-R-A  Kootenai National forest (Transect A) 57 2 Peromyscus maniculatus DEMO 17 171 M 10 Yes 1 1 1 609108 5369662
{Deer mouse)
8/29/2009 SM-R-A  Kootenai National forest (Transect A) 62 1 Peromyscus maniculatus DEMO 196(a) 7.1 M 10 Yes 1 1 1 608097 5369636 Bot fly larvae weight, 0.4g.
) {Deer mouse)
8/29/2009 SM-R-C  Kootenai National forest (Transect C) 3 1 Peromyscus maniculatus DEMO 124 16.5 F 14 Yes 1 1 1 608707 5368063
{Deer mouse)
8/29/2009 SM-R-C  Kootenai National forest (Transect C} 10 1 Peromyscus maniculatus DEMO 174 175 F 13 Yes 1 1 1. 608673 5368039
{Deer mouse)
8/29/2009 SM-R-C  Kootenai National forest (Transect C) 20 2 Peromyscus maniculatus DEMO 13.7 15.2 F 13 Yes 1 1 1 608677 5368035
{Deer mouse) -
8/29/2009 SM-R-C  Kootenai National forest (T ct C) 21 2 Tamias amoenus (Yelow- YPCM Unk Unk Unk 13 Yes 1 o 1 608683 5368044
pine Chipmunk)
8/29/2009 SM-R-D  Koolenai National forest (Transect D) 3 1 Peromyscus maniculatus DEMO 15.8 17.1 F 12 Yes 1 1 1 609129 5369938
(Deer mouse) : .
8/28/2009 SM-R-D  Kootenai National forest (Transect D) 23 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 12 Yes 1 [1] 1 609108 5369893
pine Chipmunk)
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Appendix G
Mammal Data
] Field
Transect Species Collected Genus/Species Weight Length Logbook Number Number Traplog UTMW UTM N
Date D Location of Survey, Long Trap# Animal¥ (C N ) Code (9) (cm) Sex Pg.No. Allve Captured Kept Sheet Long Lat Notes
8/29/2009 SM-R-D  Kootenai National forest (Transect D) 36 1 Tamias amoenus (Yelow- YPCM Unk Unk Unk 12 Yes 1 [¢] 1 609138 5369954
. ’ pine Chipmunk) : .
8/30/2009 SM-R-A  Kootenai National forest (Transect A) 9 1 Peromyscus maniculatus DEMO 11.2 146 F 17 Yes 1 1 2 608197 5369858
(Deer mouse) .
8/30/2009 SM-R-A  Kootenai National forest (Transect A) 18 1 Peromyscus maniculatus DEMO 13 1714 M 17 Yes 1 1 2 609178 5369817
(Deer mouse)
8/30/2009 SM-R-A  Kootenai National forest (Transect A) 25 1 Peromyscus maniculatus DEMO 135 146 F 16 Yes 1 1 2 609168 5369790
(Deer mouse)
8/30/2009 SM-R-A  Kootenai National forest (Transect A) 26 3 Peromyscus maniculalus DEMO 18.1 17.8 F 16 Yes 1 1 2 609168 5369789
_ . (Deer mouse)
8/30/2009 SM-R-A  Kootenai National forest (Transect A) 29 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 16 Yes 1 1} 2 609159 5369774
pine Chipmunk)
8/30/2009 SM-R-A  Kootenai National forest (Transect A) 30 1 . Tamias amoenus (Yellow- YPCM Unk Unk Unk 16 Yes 1 [¢] 2 609161 5369767
pine Chipmunk)
8/30/2008 SM-R-A  Kootenai National forest (Transect Ay 50 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 16 Yes 1 [ 2 609118 5369689
pine Chipmunk)
8/30/2009 SM-R-A K i National forest (T ct A) 53 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 16 Yes 1 0 2 608112 5369679
_ : pine Chipmunk)
8/30/2009 SM-R-A  Kootenai National forest (Transect A) 55 1 Peromyscus maniculatus DEMO 13.6 15.2 M 16 Yes 1 1 2 609111 5369671 In the small mammal trap log the YPCM was assigned to
(Deer mouse) trap §5. However, the field log book (and FSDS)
’ comrectly assigns a DEMO to trap 55 and a YPCM to trap
53
8/30/2009 SM-S-A Libby Superfund Site, OU3 (Transect A) 4 1 Peromyscus maniculatus DEMO 14 16.2 M 18 Yes t - 1 1 619001 5367296
. . (Deer mouse)
8/30/20609 SM-S-A Libby Superfund Site, OU3 (TransectA) 5 1 Peromyscus maniculatus DEMO 19.8 17.1 M 18 Yes 1 1 1 619001 5367294
(Deer mouse)
8/30/2009 SM-S-A L_ibby Supesfund Site, OU3 (Transect A) 6 1 Peromyscus maniculatus DEMO 1338 16.5 F 18 Yes 1 1 1 619006 5367288
(Deer mouse) .
8302009 SWM-S-A  Libby Superfund Site, OU3 (TransectA) 11 1 Peromyscus maniculatus DEMO 174¢a) 165 M 18 Yes 1 1 1 619027 5367279 Bot fly larvae weight, 1.1g.
(Deer mouse)
8/30/2009 SM-S-A Libby Superfund Site, OU3 (Transect A) 12 1 Peromyscus maniculatus DEMO 15.9 15.9 M 18 Yes 1 1 1 619032 5367276
. . (Deer mouse)
8/30/2009 SM-S-A Libby Superfund Site, OU3 (TransectA) 21 1 Peromyscus maniculatus DEMO 14.2 159 M 18 Yes 1 1 ] 619065 5367254
. (Deer mouse) ’
8/30/2009 SM-S-A Libby Superfund Site, QU3 (Transect A) 29 1 Peromyscus maniculatus DEMO 138 15.2 F 18 Yes 1 1 1 619094 5367230
. (Deer mouse) )
8/30/2009 SM-S-B Libby Superfund Site, OU3 (Transect B) 1 1 Peromyscus maniculatus DEMO 13 15.2 F 19 Yes 1 1 1 618592 5367601
(Deer mouse) .
8/30/2009 SM-S-B Libby Superfund Site, OU3 (Transect B) 6 1 Peromyscus maniculatus DEMO 139 14.9 M 198 Yes 1 1 1 618590 5367579
: (Deer mouse)
8/30/2009 SM-S-B Libby Superfund Site, OU3 (TransectB) 28 1 Peromyscus maniculatus DEMO 123 14.6 M 19 Yes 1 1 1 618575 5367564
(Deer mouse)
8/30/2009 SM-S-B  Libby Superfund Site, OU3 (TransectB) 33 1 Peromyscus maniculatus DEMO 16.9 159 F 19 Yes 1 1 1 618581 5367581 Bot fly larvae noted in FSDS but not weighed.
(Deer mouse)
8/30/2008 SM-S-B Libby Superfund Site, OU3 (TransectB) 35 1 Peromyscus maniculatus DEMO 105 14.6 M 19 Yes 1 1 1 618582 5367589
(Deer mouse)
8/31/2009 SM-S-A  Libby Superfund Site, OU3 (TransectA) 2 1 Peromyscus maniculatus DEMO 13.1 15.9 F 22 Yes 1 1 1 618990 5367288
(Deer mouse)
8/31/2009 SM-S-A Libby Superfund Site, OU3 (TransectA) 3 1 Peromyscus maniculatus DEMO 157 15.6 M 22 Yes 1 1 1 618993 5367288
{Deer mouse)
8/31/2009 SM-S-A Libby Superfund Site, OU3 (TransectA) 4 1 Zapus princeps (Westem WJMO Unk Unk Unk 22 Yes 1 o 1 619003 5367287
jumping mouse)
8/31/2009 SM-S-A Libby Superfund Site, OU3 (TransectA) & 2 Peromyscus maniculatus DEMO 166 - 171 M 22 Yes 1 1 1 618005 5367288 In the FSDS this is animal 2. The trap log had animal 1,
. {Deer mouse) but it was 2 for this position
8/31/2009 SM-S-A Libby Superfund Site, OU3 (TransectA) 17 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 22 Yes 1 0 1 619055 5367263 Entered as WPCM in trap log, should be YPCM
pine Chipmumk)
8/31/2009 SM-S-C Libby Superfund Site, OU3 (TransectC) 7 1 Peromyscus maniculatus DEMO 12.1 146 F 23 Yes 1 1 1 618586 5367873
(Deer mouse)
8/31/2009 SM-S-C Libby Superfund Site, OU3 (TransectC) 9 1 Peromyscus maniculatus DEMO 176 159 M 23 Yes 1 1 1 618581 5367880
(Deer mouse)
B/31/2009 SM-S-C Libby Superfund Site, OU3 (TransectC) 11 1 Peromyscus maniculatus DEMO 12.2 146 F 23 Yes 1 1 1 618575 5367681
(Deer mouse)
8/31/2009 SM-S-C Libby Superfund Site, OU3 (TransectC) 13 1 Neotoma cinerea (Bushy- BTWR Unk Unk Unk 23 Yes 1 0 1 618568 5367886
tailed woodrat)
8/31/2009 SM-S-C Libby Superfund Site, OU3 (TransectC) 16 1 Peromyscus maniculatus DEMO .16.1(a) 152 F 23 Yes 1 1 1 618557 5367899 Bot fly larvae weights, 0.8g and 0.1g.
(Deer mouse)
8/3172009 SM-S-C Libby Superfund Site, OU3 (TransectC) 17 1 Peromyscus maniculatus DEMO Unk Unk Unk 23 Yes 1 [\] 1 618550 5367891 Lost this one when checking trap
(Deer mouse)
8/31/2008 SM-S-D Libby Superfund Site, OU3 (Transect D) 1 1 Peromyscus maniculatus DEMO 16.5 16.5 M 21 Yes 1 1 1 617633 5367615
(Deer mouse)
8/31/2009 SM-S-D Libby Superfund Site, OU3 (Transect D) 4 1 Peromyscus maniculatus DEMO 11.5 133 F 21 Yes 1 1 1 617640 5367624
(Deer mouse)
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8/31/2008 SM-S-D Libby Superfund Site, OU3 (TransectD) 7 1 Peromyscus maniculatus DEMO 16.5 15.2 F 21 Yes 1 1 1 617653 5367630
. (Deer mouse)
8/31/2009 SM-S-D Libby Superfund Site, OU3 (Transect D) 10 1 Peromyscus maniculatus DEMO 111 146 F 21 Yes 1 1 1 617659 5367624
(Deer mouse)
8/3172009 SM-S-D Libby Superfund Site, OU3 (Transect D) 11 1 Peromyscus maniculatus DEMO 147 15.9 M 21 Yes 1 1 1 617670 5367627
(Deer mouse)
8/3172003 SM-S-D Libby Superfund Site, OU3 (Transect D) 18 1 Peromyscus maniculatus DEMO 13.2 159 F 21 Yes 1 1 1 617663 5367588
{Deer mouse) :
83172009 SM-S-D  Libby Superfund Site, OU3 (Transect D) 19 1 Peromyscus maniculatus DEMO 117 133 F 21 Yes 1 1 1 617664 5367589
. . (Deer mouse)
9/1/2009 SM-S-A Libby Superfund Site, OU3 (TransectA) 4 2 Peromyscus maniculatus DEMO 147 15.6 F 26 - Yes 1 1 1 619000 5367288
: {Deer mouse)
9/172009 SM-S-A Libby Superfund Site, OU3 (TransectA) 8 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 26 Yes 1 0 1 619010 §367276 Entered as WPCM in trap log, shoukl be YPCM
: pine Chipmunk)
9/1/2009 SM-S-A Libby Superfund Site, OU3 (Transect A) 9 1 Peromyscus maniculatus DEMO 16.2(a) 16.2 M 26 Yes 1 1 1 619016 5367286 Bot fly larvae weight, 0.2g.
{Deer mouse) .
9/1/2009 SM-S-A Libby Superfund Site, OU3 (Transect A) 14 1 Tamias amoenus (Yellow YPCM Unk Unk Unk 26 Yes 1 0 1 619039 5367271 Entered as WPCM in trap log, should be YPCM
. pine Chipmurk) :
9/17/2009 SM-S-A Libby Superfund Site, OU3 (Transect A) 17 1 Peromyscus maniculatus DEMO 16.1(a) 16.2 F’ 26 Yes 1 1 1 619054 5367266 In the FSDS this is animal 1. The trap log had animal 1
: (Deer mouse) as well, but it was 2 for this location for all mammals. The
1st animal was a chipmunk and the 2nd animal was the
1st deer mouse. Bot fly larvae weight, 1.0g.
9/1/2009 SM-S-A  Libby Superfund Site, OU3 (Transect A} 19 1 Peromyscus maniculatus DEMO 23.7 18.7 F 26 Yes 1 1 2 619060 5367257
(Deer mouse)
9/1/2009 SM-S-A Libby Superfund Site, OU3 (Transect A) 25 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 26 Yes 1 1] 2 619086 5367233 Entered as WPCM in trap log, shoukd be YPCM
pine Chipmunk) .
9/1/2009 SM-S-A Libby Superfund Site, OU3 (Transect A) 31 1 Peromyscus maniculatus DEMO 160(a) 156 M 26 Yes 1 1 2 619107 5367230 Bot fty larvae weight, 0.2g.
(Deer mouse) ’
9/172009 SM-S-A  Libby Superfund Site, OU3 (Transect A) 32 1 Tamias amoenus (Yellow- YPCM Unk Unk’ Unk 26 Yes 1 0 2 619112 5367226
pine Chipmunk)
9/172003 SM-S-A Libby Superfund Site, OU3 (Transect A) 33 1 Tamias amoenus (Yeflow- YPCM Unk Unk Unk 26 Yes 1 0 2 619111 5367228
pine Chipmunk) .
. 9/1/2009 SM-S-A  Libby Superfund Site, OU3 (Transect A) 34 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 26 Yes 1 1} 2 618117 5367224
pine Chipmunk) R
9/1/2008 SM-S-E Libby Superfund Site, OU3 (Transect E) 7 1 Tamias amosrius (Yellow- YPCM Unk Unk Unk 27 Yes 1 (1} 1 619514 5366725
pine Chipmunk) .
9/1/2009 SM-S-F  Libby Superfund Site, OU3 (Transect F) 1 1 Peromyscus maniculatus DEMO 20.7 18.4 M 25 Yes 1 1 1 618391 5367198
{Deer mouse)
9/1/2009 SM-SF Libby Superfund Site, OU3 (Transect F) 2 1 Peromyscus maniculatus DEMO 14.8 16.5 M 25 Yes 1 1 1 618395 5367200
(Deer mouse)
9/2/2009 SM-S-E Libby Superfund Site, OU3 (TransectE) 12 1 Peromyscus maniculatus DEMO 15.6 M 29 Yes 1 1 1 619520 5366734 The last mouse processed on 9/2/09 has an incomplete
(Deer mouse) animal ber in the lab book. Hi the
description recorded on the FSDS for SM-S-E-12-1 is the
same as the description of the last mouse of 8/2/09 in the
lab notebook.
9/2/2009 SM-S-E Libby Superfund Site, OU3 (Transect E) 13 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 29 Yes 1 0 1 619516 5366738
pine Chipmunk)
9/2/2009 SM-S-E Libby Superfund Site, OU3 (TransectE) 18 . 1 Peromyscus maniculatus DEMO 19.3 175 M 29 Yes 1 1 1 619504 5366761
(Deer mouse)
9/2/2009 SM-S-F Libby Superfund Site, OU3 (TransectF) 3 1 Peromyscus maniculatus DEMO 14.6 15.6 M 28 Yes 1 1 1 618379 5367212
: (Deer mouse)
9/2/2009 SM-S-F Libby Superfund Site, OU3 (TransectF) 7 1 Tamias amoenus (Yellow- YPCM Unk Unk Unk 28 Yes 1 0 1 618363 5367214 YPCM was assigned trap 8 in small mammal trap log but
pine Chipmunk) trap 7 in field log book. Since GPS was taken for trap 7,
~ this is the number.
9/2/2009 SM-S-F Libby Superfund Site, OU3 (Transect F) 15 1 Peromyscus maniculatus DEMO 12.6 15.6 F 28 Yes 1 1 1 618355 5367226
(Deer mouse)
9/2/2009 SM-S-F Libby Superfund Site, OU3 (TransectF) 16 1 Peromyscus maniculatus DEMO 15.1 149 M 28 Yes 1 1 1 618354 5367227
(Deer mouse)
(a) = Weight corrected for bot fly larvae.
120210ic1_Smal Mammal Data_Appendix G.ds 30f3
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Introduction

Experimental studies characterizing the pathologic affects of asbestos exposure in rodents have been
documented. Pathologic changes in rodents occur following oral and inhalation exposure and parallel
those seen in humans.>' "2 In rodents and primates, asbestos-induced lesions are dependent on dose, fiber
type and fiber length.**'"'® 1°2¢ Pathologic changes in the lungs following aerosol exposure in rodents
include epithelial hypertrophy and proliferation, alveolar macrophage infiltrates, pleural effusion,
interstitial and pleural fibrosis, and development of bronchogenic carcinoma or mesothelioma.*'"'*?!
Pathologic changes in the alimentary tract include gastric and intestinal adenomatous polyps and
epithelial neoplasms'*>"® Over time, translocation of fibers occurs along vascular and lymphatic channels
to involve tissues removed from ongmal sites of exposure.'* There is also some evidence to suggest that
translocation of fibers may be involved in neoplastic alterations in the chromaffin cells of the adrenal
gland, and in the C-cells of the thyroid associated with experimental exposure to asbestos in rodents.'®"”

Asbestos at the Libby site is a mixture of several amphibole fibers.”> Experimental studies in C57BV/6
mice indicate that asbestos from the Libby site causes pulmonary fibrosis similar to but less severe than
crocidolite.”” To our knowledge, no studies have been conducted on effects of environmental asbestos in
wild animals. Although it has been shown that rats are the most suitable animal model for asbestosis,
mice are susceptible to the toxic affects of asbestos under experimental conditions, and produce the
typical spectrum of lesions associated with asbestosis and asbestos-induced neoplasia.’"

The purpose of this histologic investigation was to evaluate wild caught deer mice (Peromyscus
maniculatus) from the different areas of the Libby Superfund Site as well as from control sites for any
light microscopic lesions in the respiratory tract, alimentary tract, adrenal gland or thyroid gland that
would suggest or confirm exposure to asbestos. The latter tissues were identified as “target tissues” for
the purpose of this study. # Lesions sampled and submitted by necropsy staff were also similarly
reviewed.

Materials and Methods

Select tissues collected from necropsied deer mice (Peromyscus maniculatus) in the field were preserved
in labeled containers with 10% neutral buffered formalin. Labels included mouse identification and site
identification, and these labels were retained on the glass slides and worksheet for each specimen
throughout the study in accordance with the Histology Standard Operating Procedure (SOP) established
for this study.”® Target tissues included the entire respiratory and alimentary tracts, thyroid, and adrenals.
For some animals, liver, spleen and botfly larva-associated perirectal abscesses were also submitted for
histology. Additionally, a number of different tissues were incidentally harvested along with the target
tissues, though not targeted specifically by the necropsy personnel, including salivary gland, thymus,
lymph nodes (mesenteric, intrathoracic and tracheal), parathyroid, pancreas, adipose and skin. Tissues
were embedded in blocks, processed routinely, sectioned at 5 microns, and stamed with hematoxylin and
eosin according to the histology SOP.”

Generally, transverse sections of the trachea, left mainstem bronchus and left lung were processed in
block 1. Left lung was sectioned three times, to include rostral, middle and caudal portions, and the
sections were inked yellow, black and red respectively for microscopic identification. Transverse sections
through the right mainstem bronchus, and sections through the middle of cranial, middle, caudal and post
caval' right lung were processed in block 2, and the sectioned were inked yellow, black and red

! For the right lung lobe the terms cranial, middle, caudal and post caval are equivalent to the terms apical, azygous,
cardiac and diaphragmatic as specified in the histology SOP.




respectively for microscopic identification. The post caval lung was identified as the tissue without ink.
Longitudinal sections of the esophagus and stomach were processed in block 3. Transverse sections of the
larynx and thyroid, and longitudinal sections of the adrenal were processed in block 4. Longitudinal and
oblique sections of the duodenum, jejunum, ileum, cecum and colon were processed in block 5.
Longitudinal sections of the rectum and anus were processed in an “add block”. Additional add blocks
were prepared from re-trimmed tissues if the target tissues were not present in the original blocks after
sectioning at several levels.

All tissue sections were examined by conventional light microscopy at 20x, 200x and 400x magnification,
and lung sections were also examined with polarized light at 20x and 400x magnification. Lesions in each
tissue were documented by distribution and severity.?® Cellular constituents of inflammatory processes,
deposition disorders, infectious agents, viral inclusions, foreign bodies and proliferative processes were
also recorded. Parasites were recorded based on general morphologic classifications, and were classified
to genus if possible.

All tissues were tabulated and scored based on lesion severity and microscopic distribution” as follows:

Lesion Type Score Assigned
No lesion 0
Minimal lesion 1

Mild lesion 2
Moderate lesion 3
Marked lesion 4
Severe lesion 5
Lesion Distribution Score Assigned
Focal 0 (no additional score other than lesion identity)
Multifocal 1
Diffuse 2

Parasites were scored as 1 per species. Other lesions such as granulomas, hemosiderin, foreign bodies,
etc, were scored as 1. A cumulative (additive) score was assigned to each target tissue examined.

The lesion score for each tissue was multiplied by a pathos factor of either 1 or 2 to address lesion
pathology depending on whether the tissue had lesions that were similar to or overlapped those of
asbestos (factor of 2) or other (non-asbestos) causes (factor of 1). For each animal, the tissue scores were
summed and the total divided by the number of tissues evaluated to obtain an animal numeric score.

? The final histology SOP did not specify a lesion distribution scoring procedure, which is identified herein.




Thus, a lung section with the following lesions: “1mf’lp pv pb ip, 1 f pv hemosid, ! f schizont, euthan
hemorrhage” would be scored as follows:

1 = minimal, 1

mf = multifocal, because these are muitifocal, an additional point is added 1
Ip = lymphoplasmacytic inflammatory cell descriptor, no score 0
pv = perivascular cuffing, first lesion, understood and already scored as minimal 0
pb = minimal peribronchioloar cuffing, second lesion, 1
ip = minimal interstitial pneumonia, third lesion, 1
1 focal pv hemosid = is a single small focus of hemosiderosis around a blood vessel, 1
1 fschizont = a single schizont in a an endothelial cell, 1
euthan hemorrhage = artifactual and not a true lesion, no points 0
cumulative score for this tissue (additive) 5
Pathos multiplication factor = 1 (no lesions tilat overlap asbestos-related lesions) 1

Total lesion score for this tissue = 5
Results

Lesion scores (severity, distribution, parasite, granuloma, etc) for each mouse are summarized in
Appendix 1. Descriptions of histological findings are discussed below.

Respiratory tract

Histologic changes in the respiratory tract are summarized in Table 1. Lesions were most prevalent in the
caudal right lung lobe and least prevalent in the larynx. Inflammation was the most common lesion in all
portions of the respiratory tract. Inflammation in the upper respiratory tract was largely confined to the
submucosa, and mostly lymphoplasmacytic, with occasional neutrophils and eosinophils. Perivascular
cuffing was the most prevalent form of inflammation in the lungs, followed by peribronchiolar cuffing,
lymphonodular hyperplasia and interstitial ppeumonia, respectively. Inflammation was mostly
lymphoplasmacytic with occasional neutrophils, eosinophils or histiocytes. Perivascular cuffing was
distributed fairly evenly throughout the left and right lobes. Peribronchiolar cuffing was more prevalent in
the caudal lungs than in the cranial lungs. Lymphonodular hyperplasia was present throughout the
respiratory tract and no discernable pattern was apparent, except for a somewhat higher prevalence on the
pleural surfaces of the right caudal and post caval lobes than in other lobes. Interstitial pneumonia was
distributed fairly evenly throughout the left lung and all right lung lobes. Bronchopneumonia was seen in
only two mice, was mild, and was eosinophilic. Two mice had single microgranulomas in a lung lobe for
which the cause was not apparent. Nematodes or nematode larvae were seen in tracheal lumen of one
mouse and in the airway lumina of four mice. One mouse had a Capillaria egg embolus in a pulmonary
vein, with associated vasculitis. A few mice had identifiable protozoa, including Sarcocystis-like or




Hepatozoon-like schizonts in the endothelium. A few mice also had granulomas oriented around
Besnoitia cysts. Intranuclear inclusions resembling viral inclusions were seen in the endothelial cells of a
few mice. One mouse had a partially organized thromboembolus in a pulmonary vein oriented around a
hair shaft. Small foci of hemosiderosis (macrophages containing yellow pigment interpreted as
hemosiderin) were seen in foci of inflammation in a few mice. Syncytia, multinucleated cells likely of
epithelial origin, were noted in very low numbers within alveolar lumina of a few mice. Pleural
inflammation, primarily lymphoplasmacytic infiltrates, was seen in a few mice. A few small foci of
fibrosis were seen in the pleura of a few mice, one of which was associated with some mild mesothelial
cell hypertrophy. No asbestos fibers were seen by light microscopy.

Alimentary tract

Histologic lesions in the alimentary tract are summarized in Table 2. Very few lesions were seen in the
esophagus or stomach, mostly perivascular cuffing in the mucosal or muscular tunics. Some mild
inflammation was noted in the pyloric mucosal tunics of few mice. Most of the mice had mixed
inflammation throughout the lamina propria of the small intestine at all levels, sometimes associated with
parasites, including nematodes, cestodes, coccidia, or cryptosporidia. Rare intranuclear inclusions were
also seen, most likely viral, and resembled cytomegalovirus inclusions. A few mice also had perivascular
cuffing in the fascial planes or smooth muscle of the muscular tunics. Accumulations of flagellates were
common in the cecum and colon but were uncommonly associated with inflammation in the lamina
propria. Inflammation was uncommon to rare in the mucosa of the rectum or anus. One mouse had a
squamous papilloma in the anal mucosa. Three mice had focal glandular herniation into underlying
lymphoid nodules, considered a reactive proliferative change associated with parasitism.

Thyroid -

Histologic lesions in the thyroids are summarized in Table 3. Only three isolated thyroid lesions were
noted in the study. One mouse had unilateral cystic follicular ectasia. One mouse had apparent colloid
depletion, and one mouse had bilateral mild follicular epithelial cell hypertrophy. No deposition disorders
or neoplasms were noted.

Adrenal

Histologic lesions in the adrenals are summarized in Table 3. Very few adrenal lesions were noted in the
study and these included cortical epithelial vacuolar change, mild focal inflammation, and focal
hemosiderosis. No neoplasms were noted and aside from the hemosiderosis in one mouse, no deposition
disorders were noted.

Liver

Of the 9 livers examined histologically, 8 had moderate to severe inflammation associated with Capillaria
adult, larval or egg stages. Mild to moderate mixed cell periportal inflammation was noted multifocally in
all livers. No foreign bodies or neoplastic processes were noted.

Other Submitted Lesions

There was no lesion in the single spleen that was submitted. Bot fly larval abscesses from the perirectal
or perianal region were submitted from 7 mice. The larvae were removed from the lesions prior to
sectioning and were not examined histologically. By their nature, abscesses are histologically a relatively
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severe lesion and thus were assigned a score of 4. A few of the abscesses had bacteria in them, likely from
gut of degenerative bot larvae, or opportunists entering the abscess through the bot breathing hole in the
surface of the skin. These lesions likely were not related to any asbestos-mediated lesion.

Opportunistic Ancillary Tissues

A number of opportunistic ancillary tissues were examined histologically and these tissues and any
associated lesions are summarized in Appendix 2. Generally, microscopic lesions in these tissues were
similar to those seen in the target tissues, and were included in this study because findings in these tissues
provide additional support for the proposed pathogeneses of lesions in the target tissues, i.e. parasitism
and other infectious events rather than asbestos-related lesions. No deposition disorders or proliferative
processes were noted in these tissues.

Discussion

The principal tissue reactions associated with exposure to asbestos occur in the respiratory tract and
include peribronchiolar macrophage and multinucleated cell infiltrates, fibroblast activation and collagen
deposition resulting in interstitial and pleural fibrosis, bronchial and mesothelial cell hypertrophy and
hyperplasia, bronchogenic carcinoma and mesothelioma. >*'"1*?!  Asbestos fibers can be seen
histologically in macrophages, multinucleate giant cells and in the alveolar and pleural
interstitium.>""'>1%2%2% Histologic patterns typical of asbestos exposure were not seen in these mice, and
no asbestos fibers were seen histologically in any of the mice.

Histologic changes in the respiratory tract were seen in all of the study mice (Table 1); however, the
patterns and cellular constituents were not supportive of asbestos exposure. The lesions in these mice
were largely attributed to infectious disease. Deer mice are susceptible to numerous parasitic agents that
may infect the respiratory tract, including Capillaria hepaticus, Sarcocystis idahoensis Hepatozoon
griseisciuri, Besnoitia jellisoni.3’7’m‘13 At least three separate parasitic agents were identified in the
respiratory tract of the study mice (Figures 1, 5, 6, 18). It is likely that the bulk of the inflammatory
changes in these mice are due to parasitism. Parasites included Besnoitia sp. associated with histiocytic
inflammation and granulomas formation, Sarcocystis or Hepatozoon schizonts associated with
perivascular cuffing and hemosiderosis, and nematodes in major or terminal airways. It is likely that the
few cases of eosinophilic bronchopneumonia were due to nematodiasis. A Hair embolus contributed to
lesion severity in one mouse (Figure 4).

Although bacteria were not seen in the respiratory tract lesions in the H&E stained slides, it is considered
likely that bacteria contributed to the inflammatory changes in the study mice. The peribronchiolar
cuffing and lymphonodular hyperplasia are characteristic lesions associated with exposure to Mycoplasma
pulmonis, often in conjunction with other bacteria such as Corynebacterium kutscheri, Pasteurella spp.
and cilia-associated respiratory bacilli** (Figures 19-30). Additionally, intranuclear inclusions resembling
cytomegalovirus, adenovirus or possibly polyomavirus inclusions were seen in a few of the mice, and
these may have contributed to inflammatory changes as well.'

Pleural lesions were seen in few of the mice, inchuding inflammation, lymphonodular hyperplasia, some
mild focal fibrosis or adhesions, and mild focal mesothelial cell hypertrophy in one mouse. These lesions
were attributed to parasitism. Some of the pleural nodules may have been residual thymic nodules rather
than true foci of antigenic stimulation (Figure 28). It is considered unlikely that the fibrosis was due to
asbestosis, since the inflammatory changes were similar to those seen in other tissues. Pleural fibrosis due
to asbestos exposure is accompanied by interstitial fibrosis (asbestosis),*” and no interstitial fibrosis was
noted. Also, no asbestos fibers were noted histologically in the pleural lesions.




Hemosiderosis is a change that can be seen concurrently with asbestosis,” and a few mice had small foci O
of hemosiderosis in the lungs; however, these foci were associated with perivascular cuffing and T
endothelial parasitism, and for reasons previously stated it is likely that the hemosiderosis was due to

vascular damage associated with parasitism and inflammation rather than asbestos exposure.

Alimentary tract lesions (Table 2) were primarily inflammatory, mild and mostly confined to the small
intestine (Figures 11-17). With the exception of a few foreign body granulomas (Figures 11-12), all
inflammatory changes were attributed to expected forms of parasitism, including coccidiosis,
cryptosporidiosis, nematodiasis and cestodiasis."'**’ A single mouse had intranuclear inclusions in
mucosal epithelial cells resembling cytomegalovirus inclusions, and this agent may also have contributed
to some of the inflammation. Bacteria, yeasts and flagellated protozoa were also seen primarily in the
large intestine, and likely were incidental findings. A single squamous papilloma was noted in the anus of
one mouse (Figure 2). This lesion may have been induced by trauma, papillomavirus or herpesvirus
infection. The adenomatous polyps described in rodents experimentally exposed to oral asbestos were not
seen in this study.'>'® '

Thyroid lesions in these mice (Table 3) included mild cystic ectasia and mild colloid depletion in one
mouse (Figure 3), and mild diffuse follicular epithelial cell hypertrophy noted in one mouse. These
findings were considered incidental and may have been age related, or due to illness associated with other
disease processes. The C cell hyperplasia and adenomas associated with experimental exposure to
asbestos in rats were not seen in the study mice.'>"’

Adrenal lesions in these mice (Table 3) were uncommon and included inflammation, hemosiderosis and

vacuolar change in cortical epithelium (Figures 9-10). The inflammation and hemosiderosis were likely

due to parasite migration as previously noted. Vacuolar change is common in the adrenal cortex of

mammals, and can be due to lipidosis or stress. No neoplastic processes were seen in the adrenal, Q
including the adenomas reported in hamsters exposed orally to asbestos. '

Two primary hepatic lesions were noted in the few livers submitted that were examined histologically
(Appendix 1). Capillariasis due to C. hepatica was fulminate in 8 of the 9 livers (Figures 7-8)." In spite
of the severity and chronicity of the lesions, it is possible that the condition was well tolerated in the
affected mice, since they appeared to be in good nutritional status. The portal tract in all examined livers
had mild infiltrates of lymphocytes and plasma cells. This is a common lesion associated with ascending
inflammatory processes of the biliary tree, and likely also was due to parasitism. No toxic or neoplastic
lesions were seen in the examined livers.

As previously noted, bot fly larval abscesses from the perirectal or perianal region were submitted from 7
mice (Appendix 1). The larvae were removed from the lesions prior to sectioning and were not examined
histologically. By their nature, abscesses are histologically a relatively severe lesion and thus were
assigned a score of 4. A few of the abscesses had bacteria in them, likely from gut of degenerative bot
larvae, or opportunists entering the abscess through the bot breathing hole in the surface of the skin.
These lesions likely were not related to any asbestos-mediated lesion.

Several tissues were examined opportunistically during the study, and these are listed in Appendix 2. In
small animals such as mice, it can be difficult to isolate a single tissue macroscopically and it is common
to harvest adjacent tissue as well; these adjacent tissues are referred to as opportunistic. For instance, it
was common to have pancreas on the same slide as small intestine, or salivary gland on the same slide as
thyroid. Lesions in these opportunistic tissues mirrored those seen in the target tissues, and provided no
further information that would indicate exposure to asbestos in the study mice.




Table 1. A summary of the percentage of histologic lesions occurring in the respiratory tract of deer mice (Peromyscus maniculatus)

from the Libby Superfund and Reference Sites.

Left Left Left Left Right Right Right Right Post
Mainstem | Cranial Middle Caudal Mainstem | Cranial Middle Caudal Caval
Larynx Trachea Bronchus Lung Lung Lung Bronchus Lung Lung Lung Lung
Lesion 71 72 66 70 70 70 62 72 72 72 70
No lesion 32(45%) | 18(25%) | 17 (26%) | 16(23%) | 20 (29%) | 9(13%) | 20(32%) | 10(14%) | 14 (19%) | 4 (6%) | 10 (14%)
Lesion 39 (55%) | 54 (75%) | 49 (74%) | 54(77%)| 50(71%) | 61 (87%) | 42 (68%) | 62 (86%) | 58 (81%) | 68 (94%) | 60 (86%)
Mucosal hyperplasia 1(1%)
Inflammation 38 (54%) | 54 (75%) | 27 (41%) |46 (66%) | 44 (63%) | 57 (81%) | 27 (44%) | 61(85%) | 50 (69%) | 59 (82%) | 57 (81%)
Perivascular cuffing 44 (63%) | 43 (61%) | 53 (76%) 56 (78%) | 47 (65%) | 55 (76%) | 53 (76%)
Peribronchiolar cuffing 31 (44%) | 36 (51%) | 40 (57%) 41 (57%) | 47 (65%) | 55 (76%) | 51 (73%)
Lymphonodular 2 (3%) 3(4%) 25 (38%) | 21(30%) | 16 (23%) [ 12(17%) | 20(32%) | 13 (18%) | 24 (33%) | 42 (58%) | 33 (47%)
Hyperplasia
Interstitial pneumonia 5(7%) | 9(13%) | 12 (17%) 9(12%) | 6(8%) | 13(18%) | 12(17%)
Bronchopneumonia 1(1%) 1(1%) 1(1%)
anuloma 1(1%) 2 (3%) 1(1%) 2 (3%)
)natodes 1(1%) 2 (3%) 1(1%) 1(1%)
Protozoa 1(1%) 2 (3%) 2 (3%) 2 (3%) 3 (4%) 1(1%)
Inclusions 1(1%) 2 (3%) 1(1%) 2 (3%) 3 (4%)
Foreign bodies 2 (3%)
Hemosiderin 1(1%) 2 (3%) 1(1%) 5(7%) 3 (4%) 3 (4%) 5(7%) 2 (3%)
Syncytia 2(3%) 2 (3%) 1(1%) 1(1%) 2 (3%)
Pleural inflammation 1(1%) 1(1%) 1(1%) 1(1%)
Pleural lymphonodular 3 (4%) 2 (3%) 3(4%) 2 (3%) 2(3%) |13(18%)| 9(13%)
hyperplasia
Pleural fibrosis 1(1%) 2 (3%) 3 (4%)
Pleural mesothelial 1(1%)
hypertrophy
8




Table 2. A summary of the percentage of histologic lesions occurring in the alimentary tract of deer mice (Peromyscus maniculatus) from

the Libby Superfund and Reference Sites.

Cardiac

Esophagus | Stomach | Fundus | Pylorus | Duodenum | Jejunum | illeum Cecum | Colon | Rectum | Anus
Lesion N=72 N=72 N=72 N=71 N=72 N=72 N=72 N=72 N=72 N=72 N=54
Lesion 5 (7%) 1115%) | 3(4%) | 8(13%) | 61(85%) |63 (88%)[67 (93%) |55 (76%) |38 (53%)| 4(6%) | 3(6%)
No lesion 67 (93%) | 61(85%) | 69 (96%) [ 62 (B7%) | 11(15%) | 9(12%) | 5(7%) |17 (24%) |34 (47%) | 68 (94%) | 51 (94%)
Inflammation 4(6%) [11(15%)] 3(4%) [ 9(13%) | 61(85%) |63 (88%)[67(93%)i 2(3%) | 3(4%) | 3(4%) | 2(4%)
Lymphonodular 1(1%)
hyperplasia
Granuloma 3 (4%)
Foreign body 3 (4%)
Nematode 1(1%) 1(1%) | 9(12%)
Cestode 9(12%) | 1(1%)
Coccidia 5(T%) | 5(7%) | 5(7%) | 5(%)
Cryptosporidia 1{(1%) 1(1%)
Flagellates 3(4%) [45(62%)|34 (47%)| 1(1%)
Yeast 2(3%) | 2(3%)
Inclusions 1(1%)
Proliferative lesion 1(1%) 1(1%) 1(1%) |1 (1%) 1{(1%)




Table 3. A summary of the percentage of histologic lesions occurring in the thyroids and adrenals of
(\ deer mice (Peromyscus maniculatus) from the Libby Superfund and Reference Sites.
J

Thyroid Adrenal
Lesion N=68 N=72
Lesion 3 (4%) 11 (15%)
No lesion 65 (96%) 61 (85%)
Follicular cystic ectasia 1(1%)
Follicular epithelial cell hypertrophy 1 (1%)
Colloid depletion 3 (4%)
Vacuolar change 6 (8%)
Inflammation 5(7%)
Hemosiderin 1(1%)
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Figure 1. Lung, R-A-3-1. Note intracytoplasmic schizont in endothelial cell or macrophage (arrow). Also
mild perivascular inflammatory cell cuffing (arrowheads) and euthanasia-associated
hemorrhage (h). HE.

Figure 2. Anus, R-A-32-1. Note squamous papilloma with associated hyperkeratosis (h). HE.

Figure 3. Thyroid, R-A-32-1. Note variably ecstatic thyroid follicles with reduced colloid content (c). HE.

Figure 4. Lung, R-A-57-2. Note hair embolus (large black arrow), partially organized thrombus
(arrowhead), perivascular lymphoid nodule (small black arrow) and moderate perivascular
cuffing (white arrows). HE

Figure 5. Lung, S-F-1-1. Note Capillaria egg embolus (large black arrow), with partial, organized
thrombus (white arrow), mild perivascular lymphoid cuffing (small black arrow), and mild

peribronchiolar cuffing (white arrow). HE.

Figure 6. Lung, S-F-1-1. Higher magnification of Figure 5 showing characteristic barrel shaped, bi-
operculated eggs of Capillaria sp. HE.

Figure 7. Liver, S-F-3-1. Note numerous clusters of Capillaria eggs (arrows) in the hepatic parenchyma
embedded in inflamed fibrous matrix (f), with only few residual hepatocytes (arrowheads). HE

Figure 8. Liver, S-F-3-1. Higher magnification of Figure 7. Note typical barrel-shaped, bi-operculated
eggs of Capillaria sp. HE.

Figure 9. Adrenal, S-A-19-1. Note zona glomerulosa (g), zona fasciculata (f), zona reticularis (r) and
medulla (m). Note diffuse mild vacuolar change in the zona fasciculata. HE.

Figure 10. Adrenal, S-A-19-1. Higher magnification of Figure 9 showing intracytoplasmic vacuolar
change in the epithelial cells of the zona fasciculata. HE.

Figure 11. Stomach, S-A-4-2. Note focal hyperplasia (h) of cardiac (c) mucosa associated with a foreign
body granuloma (arrow). Fundic region (f) is histologically within normal limits, HE

Figure 12. Stomach, S-A-4-2. Higher magnification of hyperplastic focus in Figure 11, showing hair shaft
(arrow)within the granuloma at the center of the hyperplastic mucosa. HE

Figure 13. Cecum, S-A-4-2. Note flagellated protozoa in the central lumen and along the mucosal surface. HE.

Figure 14. Cecum , S-D-7-1. Note transverse sections of nematodes in the central lumen. HE.
Figure 15. Colon, R-C-10-1. Note yeast forms (arrows) in luminal fecal material. HE.

Figure 16. Jejunum, R-A-19-1. Note thickening of the villi (arrows) due to inflammatory infiltrates
associated with coccidiosis. HE.

Figure 17. Jejunum, R-A-19-1. Higher magnification of coccidiosis. Note mild lymphoplasmacytic

inflammation in the lamina propria (long arrow) associated with mucosal epithelial
intracytoplasmic macrogamete (short arrow) and oocysts (arrowheads). HE.
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Figure 18. Lung, S-A-11-1. Typical pulmonary Besnoitia cyst. HE.
Figure 19. Lung, S-A-11-1. Mild multifocal interstitial pneumonia. HE.
Figure 20. Larynx, S-D-1-1. Mild multifocal submucosal inflammation (arrows). HE.

Fig 21. Larynx, S-D-1-1. Higher magnification of Figure 20 showing focal mild lymphoplasmacytic,
neutrophilic and eosinophilic submucosal inflammation (arrow). HE.

Figure 22. Lung, S-A-11-1. Mild peribronchiolar inflammatory cell cuffing(arrowheads) and focal mild
lymphonodular hyperplasia (arrow). HE.

Figure 23. Lung, R-A-62-1. Moderate multifocal peribronchiolar lymphonodular hyperplasia (arrows). HE.

Figure 24. Lung, R-A-62-1. Higher magnification of Figure 23 showing lym<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>